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CHAPTER 1 

GENERAL 

Paragraphs 

General 1-4 

Organization 5-9 

Command and staff duties of signal and commu- 
nication officers 10-12 

Disposition of materiel 13-16 

Section I 

GENERAL 

■ 1. PoNcnONS. — Signal communication enables a com- 
mander to send and receive information and orders. 

■ 2. Object.^ — ^The object of this manual Is to furnish basic 
information governing signal communication essential to 
officers and enlisted men of all arms engaged in communi- 
cation activities. 

■ 3. Scope. — The scope of this manual includes the methods 
and technique relating to the installation, operation, main- 
tenance of, and planning for signal communication with spe- 
cial emphasis on such systems employed within the division 
and smaller units. 

■ 4. References. — a. Training publications. — For a complete 
list of War Department training publications, see FM 21-6. 
See appendix II for a reference list for Signal Corps equip- 
ment and activities. 
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b. Miscellaneous. — (1) Army Regulations. — ^Instructions re- 
lating to signal communication and Signal Corps activities 
are found in the AR 105-series. 

(2) Tables of Organisation. — Tables of Organization pre- 
scribe the organization of signal and communication units 
and personnel and show the authorized items of transporta- 
tion and weapons. 

(3 ) Tables of Basic Allowances. — ^Tables of Basic Allowances 
list items of signal equipment authorized for signal or com- 
munication units with the basis of issue. 

(4) Signal Corps General Catalog. — The Signal Corps Gen- 
eral Catalog includes a descriptive section, a stock section, and 
several appendixes. Tliis catalog is essential to all signal 
property and supply ofiBcei-s. 

(5) Circulars issued by the Chief Signal OfQcer. 

Section n 
ORGANIZATION 

■ 5. Definitions. — a. Message. — ^The term “message" as used 
herein Includes all instructions, reports, orders, documents, 
photographs, maps, or other intelligence, in plain language 
or code, transmitted by a means of signal communication 
(see c below). 

b. Agency of signal communication. — ^The term “agency of 
signal communication” embraces the personnel and equip- 
ment necessary to operate message centers, signal intelli- 
gence, signal supply, signal repair, and messenger, pigeon, 
radio, visual, sound, and wire communication. 

c. Means of signal communication. — A “means of signal 
communication” is an agency of signal communication 
cap>abl 0 of transmitting messages. The following agencies are 
means of signal communication; messenger, pigeon, radio, 
visual, sound, and wire. 

d. Command post. — The command post is the location of 
the forward echelon of a headquarters during combat from 
which tactical control Is normally exercised and to which 
tactical information from subordinate units is sent. When 
the commander leaves his command post for any purpose, 
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he maintains constant communication with it through the 
speediest and most reliable means of signal communication 
available to him. Only by such means can his effectiveness 
as a tactical commander be constantly maintained. 

e. Axis of signal communication. — To secure continuity of 
command and signal communication in combat when the 
movement of command posts either forward or backward is 
contemplated, the probable successive command posts 
should be selected in advance. The “axis of signal com- 
munication” is designated by naming these probable suc- 
cessive locations in the direction of movement. These points 
may not actually be occupied by the command post, but the 
command post will move along the route indicated by the 
points named. 

■ 6. Signal and Comihunication Units. — Specially trained 
personnel and technical equipment required for the operation 
of signal communication are provided by Tables of Organiza- 
tion and Tables of Basic Allowances for signal communica- 
tion units to serve each battalion and higher headquarters. 
Signal Corps units are herein referred to as signal troops, and 
others as communication troops. 

E 7. Signal Systems. — The signal system of each tactical 
unit is complete within itself and embraces the signal sys- 
tems of subordinate imits to meet the need of the unit com- 
mander. It also forms an integral part of the system of the 
next superior unit. All systems combine to form one coor- 
dinated system. 

■ 8. Signal Agencies and Means. — a. Agencies. — ^The follow- 
ing agencies of signal communication may be employed in the 
Signal systems within the division and higher units; 

(1) Message centers. 

(2) Me.ssenger communication. 

(ci) Airplane messenger. 

(b) Motor messenger. 

(c) Motorcycle messenger. 

id) Bicycle messenger. 

(e) Mounted (horse) messenger. 

(/) Runner (foot messenger). 

(3) Pigeon communication. 
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(4) Radio communication. 

(a) Radiotelegraph, 

(b) Radiotelephone. 

(5) Visual communication. 

(CO Lamps. 

(b) Flags. 

<c) Panels. 

(d) Pyrotechnics. 

(e) Airplanes. 

(6) Sound communication. 

(7) Wire communication. 

(a) Telephone. 

(b) Telegraph. 

(c) Teletypewriter. 

<8) Signal supply, 

(9) Signal repair. 

b. Means. — The signal systems within the division generally 
employ the following means: radio, wire, messenger, sound, 
and visual. Pigeon, and certain forms of visual and sound 
communication, are used for special purposes. Choice of the 
means employed In each instance depends on the situation. 
Exclusive reliance upon any one means is unwise because 
special and unforeseen circumstances may render that means 
inoperative when most needed. Plans of all commanders will 
make advance provision for prompt employment of effective 
and reliable alternate means; and the simultaneous operation 
of several means will minimize the ill effects of complete in- 
terruption in any one. In general, the primary means actually 
used for tactical purposes will be that which combines the 
greatest facility and speed of Installation and operation with 
the required secrecy and dependability. 

■ 9. Teamwork. — ^To Insure successful signal communication, 
the signal and communication troops must work as a team 
regardless of unit, arm, or service. There must exist a spirit 
of mutual helpfulness and cooperation. Signal communica- 
tion personnel at any headquarters should become personally 
acquainted with personnel at other headquarters with whom 
they communicate directly. This includes units in all rela- 
tionships (supported, supporting, superior, subordinate, ad- 
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jacent, and attached) and is regardless of the point at which 
the responsibility for communication is fixed. Personal con- 
tact promotes a better understanding of the special problems 
and conditions which exist at each headquarters and permits 
full assistance and cooperation In the Installation, operation, 
and maintenance of signal communicaticin. 

Section HI 

COMMAND AND STAFF DUTIES OF SIGNAL AND 
COMMUNICATION OFFICERS 

■ 10. Responsibility. — a. Commander. — Responsibility for 
signal communication is a function of command and is pre- 
scribed in AR 105-15. In general, the tactical commander is 
responsible for the installation, operation, and maintenance 
of all agencies of signal communication which form the signal 
system for his unit, and for the efQclent functioning and 
coordination of signal communication in subordinate units. 
To that end he prescribes the requisite training of personnel in 
all echelons under his command and the application of such 
training in field operations in the same manner and to the 
same extent as for other tactical functions and means. 
Mobilization Training Programs for each type of unit are 
issued by the War Department. 

b. Signal or communication officer . — In general, each tacti- 
cal unit commander down to the battalion is provided with a 
special staff officer trained in the tactics and technique of 
signal communication. He is charged, under the direction of 
the unit commander (or his G-3 or S-3), with the exercise of 
tactical supervision of signal communication for the entire 
command, and with initiating, through proper recommenda- 
tions, the necessary measures for the training of personnel or 
subordinate units in signal communication for combat. For 
ground units in the division and higher headquarters and for 
air units In the wing and higher headquarters, this special 
staff officer Is known as the signal officer; in units below the 
division and wing he is known as the communication officer. 

c. Channels of supervision . — ^All orders affecting the tacti- 
cal employment of signal communication are issued through 
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the normal channels of command and are coordinated with 
orders issued to other tactical or technical agencies by the 
appropriate staff section prior to thetr issue. Orders per- 
taining to routine matters issued for the technical control of 
an agency of signal communication and which do not need 
coordination with orders issued to other elements of the 
command may be issued in the name of the commander by 
the communication or signal ofiScer of the superior unit to 
the communication or signal officer of the subordinate unit. 

■ 11. Staff and Command Punctjons. — o. The signal or com- 
munication officer, as a member of the special staff group, 
assists the tactical commander in exercising his command 
functions relative to signal communication and acts as aii 
adviser to the commander and other members of the staff on 
all matters relating to signal communication. Under in- 
structions received from his ctamnander, he acts as inspector 
and coordinator of the training and operations of subordinate 
signal or communication units. 

b. The signal officer commands, so far as relates to training 
and tactical employment, all signal troops assigned to serve 
his headquarters. As a commander of troops, the signal 
officer is responsible for the proper training and tactical 
employment of his own signal units, 

c. These two functions of staff and command, although 
vested in the same individual, are separate and distinct in 
that each involves different responsibilities and duties and the 
exercise of one should not be confused or permitted to inter- 
fere with the exercise of the other. However, this dual func- 
tion of the signal officer has many advantages in facilitating 
the proper discharge of both his command and staff duties. 

■ 12. Detailed Duties. — a. Signal officer . — (1) During mo- 
bilization . — ^During mobilization the signal officer — 

(o> Prepares requisitions for personnel ta bring his unit 
to authorized strength. 

(b) Inventories and inspects agnal equipment, and requi- 
sitions what is needed to bring the quantity on hand up to 
that authorized by Tables of Basic Allowances for his unit 
and for subordinate units. 
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(e) Prepares the training programs for signal communi- 
cation troops of his unit under the general policy laid down 
by his commander and by higher authority, adapting the 
policy to meet local conditions and the time period allowed 
for mobilization. 

(d) Takes steps to secure and supply authorized training 
equipment throughout the command, 

(e) Organizes and supervises such troop schools for com- 
munication specialists as may be authorized by his com- 
mander or required by orders of higher authority, 

(/) Prepares for the approval of the commander such rou- 
tine orders and signal operation instructions as may be 
needed for the efficient training of the signal and communi- 
cation personnel of the command. 

(fif) Personally supervises the training of the signal troops 
assigned to serve his headquarters, and obtains their train- 
ing and organization equipment. 

(7i) Recommends training for the signal and communica- 
tion units with the staffs and the troops throughout the 
command. 

(2) During actual or simulated combat . — ^During actual or 
simulated combat the signal officer — 

(a) Prepares or secures from higher authority such orders 
and signal operation instructions as may be needed to insure 
tactical and technical control of the signal systems of the 
command. Insures the proper distribution of such orders 
and signal operation instructions throughout the command. 

(b) Recommends the initial location of the command post 
of the unit which he serves, if this location has not been 
prescribed by higher authority. Recommends the initial 
locations for the command posts of the next subordinate 
units when practicable. When the necessity for the dis- 
placement of command posts during the operation can be 
foreseen, recommends 1-he axes of signal communication for 
the next subordinate units and for the unit which he serves 
when it has not been prescribed by higher authority. Sub- 
mits these recommendations to the commandei’ or his desig- 
nated staff officer. 

(c) Prepares plans for the employment of the signal agen- 
cies of the unit which he serves and for subordinate units so 
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as to Insure the most efficient employment of these agencies 
within the headquarters of the unit which he serves and the 
necessary coordination and technical control of the agencies 
of subordinate units, subject to orders received from higher 
authority. Submits Uiese plans to his commander or to the 
appropriate staff officer for approval. 

(d) Prepares all signal orders based upon the approved 
plan of signal communication, transmits these orders to the 
proper issuing agency, checks on the issue of these orders, 
and supervises their execution, 

(e) Establishes and operates the signal communication 
system for which his unit commander is directly responsible: 
makes technical inspections of the signal communication 
personnel and equipment throughout the command as his 
commander may direct, and submits recommendations to 
his commander concerning the action that should be taken 
to correct the deficiencies that may exist, or to improve the 
training methods or doctrine. 

(f) Supervises the replacement of signal equipment and 
personnel of the unit which he serves and of subordinate 
units. 

b. Communication offlcer.—The communication officer, 
performs duties similar to those for a signal officer with re- 
spect to the signal commxmlcation troops of the unit which 
he serves and subordinate units when such duties are appro- 
priate. 

Section IV 

DISPOSITION OF MATEKIEL 

■ 13. General. — When signal communication equipment is 
in imminent danger of capture by the enemy, it must be 
destroyed in accordance with the following: 

a. Unolassifled and restricted communication equipment . — 
This equipment will be destroyed beyond possibility of repair 
or reclamation of parts. 

b. Secret and confidential communication equipment, 
codes, ciphers, cipher devices and all instruction books . — 
These will be destroyed beyond recognition. Only those parts 
of a secret or confidential device which show secret principles 
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or design must be destroyed beyond recognition. Other 
components not involving secret or confidential principles, 
such as power supplies, cabling, etc., need be destroyed only 
to an extent that would prevent future use or reclamation. 
Personnel who are responsible lor secret or confidential 
equipment must be familiar with any special or detailed in- 
structions relating to any particular device and must be 
prepared at all times to carry out these instructions without 
delay. In those cases where special instructions have been 
issued regarding certain devices, personnel responsible will 
be prepared and equipped to carry them out without delay. 

■ 14. Desthuction. — a. Prioritp . — ^In destroying parts of 
equipment which are to be destroyed only to an extent suffi- 
cient to prevent their future use or reclamation, the followir^ 
priorities will be followed: 

(1) Parts which are nonstandard and unusual, either from 
a mechanical or electrical standpoint, since the likelihood 
that the enemy can replace them would be small, particularly 
if all captured units of a particular item have the same non- 
standard component destroyed. 

(2) Critical units, since the likelihood that the enemy 
would be able to replace th^ would be smaller than for non- 
critical items. 

(3) Parts interchangeable With other eqiiipment, to prevent 
the enemy from using them to salvage other types of destroyed 
equipment. 

(4) Other parts. 

b. Methods . — ^The following general means of destruction, 
utilizing the usually available tools and materials, are pre- 
scribed for the principal items of signal communication 
equipment: 

(1) Books and papers. — ^Instruction books, circuit and wir- 
ing diagrams, records of all kinds for all types of Signal Corps 
equipment, and code books and registered documents should 
be destroyed by burning. Each crjiJtographic security officer 
will secure a 5-gallon can of gasoline to be kept within easy 
reach and close proximity to the storage place of all registered 
documents. If possible, each document will be separated into 
individual sheets, each sheet crumpled, and all placed in a 



9 




14 



BASIC FIELD MANUAL 



pile. The pile may then be saturated 'with gasoline and 
Ignited; for safety, a lighted match may be thrown from a 
distance of at least 6 feet. 

(2) Engines . — All gasoline engines, whether a part of a 
truck or an engine generator, should be demolished in order 
of importance of the principal parts such as engine block, 
magneto, carburetor, radiator, cylinder heads, manifold, and 
fuel tanks. 

(3) Generators . — All generators should be demolished in 
order of importance of the principal parts, which are casting, 
armature windings, commutator, brushes, and main casting. 

The armature windings, and in some Instances the field 
windings, of generators may be destroyed by short-circuiting 
prior to demolition of the prime mover. 

(4) Povier switchboards . — ^The principal power switch- 
board parts to be demolished in order of importance are 
meters, regulators or relays, switches, and wiring. These 
parts may be destroyed by sledges and axes. 

<B) Telephone sioitchboaxds . — Switchboards should be 
destroyed with any hammer, ax, sledge, or other means of 
demolition available. Destruction should be accomplished 
in the following order: Jacks, keys, relays, battery and meter 
protective units, head and chest sets, and power equipment. 

(6) Radio sets . — Destruction of equipment by explosives, 
when provided, is prescribed In appropriate instructions. All 
radio sets may be destroyed in the follow’ing manner: 

(a) Shear off all panel knobs, dials, etc., with an ax head. 
Break open set compartment by smashing in panel face, then 
knock off top, bottom, and sides. The object is to destroy 
the panel and expose the chassis. On the top of the chassis, 
strike aU tubes and circuit elements with the ax head. On 
the under side of the chassis the ax head should be used for 
shearing and tearing off wires and small circuit units. Sock- 
et bases should be broken and circuit units and wires cut. 
Tubes, coils, crystals and holders, microphones, earphones, 
and batteries should be smashed or cut, the treatment and 
tool being the same as for chassis parts. Masts and poles 
should be broken at the joints by bending. The variable 
gang tuning condenser is the most difficult part to replace 
and should therefore be destroyed. 
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(b) The following supplementary means of destruction 
should be employed whenever possible; 

2. Pile up equipment already smashed as outlined 
above, and pour on gasoline or oil and set on fire. 
If other inflammable material such as wood, saw- 
dust, cloth, straw, etc., is available, pile up this 
material and place equipment on it before pouring 
on gasoline or oil. 

2. Smashed parts should be burled in earth or stream 
beds. 

(7) Radio stations, — ^Destruction of radio stations may be 
accomplished in the same manner as described for radio sets 
except that additional demolition is required for all perma- 
nent fixtures such as antennae towers and power plants. 
Such permanent and heavy fixtures may be destroyed by 
explosives and in the case of ermines, generators, and power 
switchboards by the methods covered in b, c, and d above. 

(8) Telegraph equipment. — ^Telegraph switchboards, sets, 
and printers should be destnwed in the same manner as tele- 
phone equipment. It is particularly important to smash 
gears and frame castii^s of teletsrpewriters, 

(9) Meteorologiodl equipment. — ^All meteorological equip- 
ment such as barometers, anemometers, Wind vanes, ther- 
mometers, hydrometers, wind-indicating instruments, rain 
gages, sunshine gages, recorders, and meteorographs may be 
destroyed by means of bending or crushing With heavy 
instruments, 

(10) YisvAl signaling equipment. — ^All visual signal equip- 
ment may be rendered permanently inoperative by destroying 
all glass, particidarly optical glass, metal reflectors, gears, 
and wiring by bending or smashing with heavy instruments, 

(11) Miscellaneous. — ^Transmitters and receiver units of 
telephones and head and chest sets should be destroyed by 
hammering. Items containing rubber, such as rubber-tired 
reel carts, wiring of all types, and field wire should be de- 
stroyed by cutting and burning. 

■ 15. CAPTtntED Equipment. — ^In order that captured enemy 
signal communication equipment may be reused by friendly 
troops, turned In for salvage of usable parts, or studied to 
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gain information about the enemy, It must be handled 
promptly and placed in the proper channels. In order to 
study such equipment an identification officer is provided at 
Infantry division and similar or higher imit headquarters 
in the theater of operations. AH personnel should imme- 
diately report captured enemy signal communication or 
cryptographic equipment to the nearest signal or communi- 
cation officer. Where circumstances permit, installed equip- 
ment will not be disturbed before the arrival of specially 
trained personnel. For further details See PM H-35. 
Caution: Such equipment may conceal “booby traps" which 
will cause casualties to unwary personnel. 

■ 16. RESPONsiBiLirr op Signal Officers.— Signal officers 
will be familiar with all Items of equipment for which they 
are responsible, in order that they may prescribe other means 
of destruction as necessary to meet unusual conditions in the 
field. Such Instructions will be coordinated by the senior 
signal officer, and copies forwarded to the Chief Signal 
Officer. 
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Section I 
GENERAL 

■ 17. Definitions. — a. Messoire center . — ^The message center 
Is the agency ot the commander at each headquarters or 
command post charged with the receipt, transmission, and 
delivery of all messages except those indicated in paragraphs 
20dand 48h<3). 

b. Addressee . — An addressee is the person or ofi&ce to 
which a message is to be delivered. The term Includes a 
representative authorized by an addressee to receive his 
messages. Addressees may be indicated as “action” or “in- 
formation”, depending upon the purpose for which the mes- 
sage is sent to them. 

c. Message. — See paragraph 5a. 

d. Writer. — The originator of a message is called the 
writer. 

e. Cryptography. — See paragraph 50. 

■ 18. Purpose. — a. The purpose of the message center is to 
speed the transmission oT authentic messages by — 

(1) Providing a designated point to which messages and 
messengers may be directed. 

(2) Keeping Informed of the current effectiveness of each 
available means of signal communication. 

556773“— 43 2 13 
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(3) Properly distributing message traffic to the available 
effective means of signal communication. 

(4) Eliminating unnecessary delays in transmission. 

(5) Operating an efficient messenger service. 

b. Message centers of divisions and higher units are oper- 
ated by Signal Corps units. Message centers of units below 
the division are operated by communication personnel of 
those units. Message centers are located at the command 
post and at the rear echelon of the headquarters. Advance 
message centers for the reception and relay of messages are 
employed as a part of the signal system to facilitate signal 
communication with advanced units or units operating on 
a flank. 

c. Advance message centers are established when required 
to relay messages transmitted by different means of signal 
communication or through different channels of the same 
means. Information of their locations will be transmitted 
to interested unit signal or communication officers, who are 
responsible for the proper and rapid dissemination of this 
information. Advance message centers often are employed 
as a part of the signal ;^stem to facilitate the transmission 
of Information and reports from front line reconnaissance 
and security units, and as coUectii^ points for messages from 
several reconnaissance detachments in the reconnaissance 
operations of cavalry divisions. A staff officer may be as- 
signed to the advance mess^e center to receive, evaluate, 
and consolidate messages for retransmission to the rear. 

d. The message center is not organized or equipped to per- 
form stenographic or clerical work pertaining to the head- 
quarters which It serves. It is not equipped to prepare copies 
of outgoing messages for multiple transmission, nor to prepare 
additional copies of incoming mess^es for multiple distribu- 
tion. It wUl therefore not be used for these purposes. (See 
pars. 25 and 37A.) 

B 19. Classification of Messages.— Messages are classified 
according to — 

a. Secrecy . — Messages are classified as secret by the writer 
if their content so warrants. In simulated or actual tactical 
operations, all messages not classified as secret will be re- 
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garded as confidential and need not so marked. (See AB 
380-5.) 

b. Intelligibility . — This classification refers to whether the 
message is in clear or cryptographed (sec. IV) . 

(1) A clear message is one in which the text of the message 
conveys an intelligible meaning in a spoken language. 

(2) A cryptographed message is one in which the text of the 
message conveys no intelligible meaning In any spoken 
language. 

c. Precedence with which handled . — ^Messages may be clas- 
sified as urgent, operational priority, priority, or deferred by 
the writer. Messages transmitted electrically may carry any 
of the five precedences (formerly termed classifications) 
given below as to priority. 

(1) Urgent (O) . — Commanders must restrict the use of the 
urgent precedence to the most urgent messages; excessive use 
will defeat its purpose. Urgent precedence Indicated by 
symbol O is reserved for initial enemy contact and initial 
amplifying reports, and for subsequent contact reports and 
other messages during actual or imminent combat (re^l or 
simulated) , which may materially affect plans or course of 
action and must therefore be brought to the attention of the 
addressee at the earliest possible moment, A primary exam- 
ple of this type of message is a so-called Anny flash message 
which is employed to report the approach of hostile aircraft. 
Urgent messages will be sent immediately upon receipt, except 
when communication involving another urgent message is 
being carried on. 

(2) OperatioTial priority (OP). — Operational priority pre- 
cedence, Indicated by the symbol OP, is not ordinarily used 
In the Army, but is used in joint Array and Navy procedure, 
and is reserved for important messages pertaining directly to 
operations, except ordinary movement reports, which cannot 
be classified as urgent, but which nevertheless must be deliv- 
ered to the addressee as expeditiously as possible in order to 
be acted upon properly. This priority shall be given only to 
operational traffic. (Messages sent by the executive (IX) 
method are of this precedence, but do not carry OP in the 
heading.) 
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(3) Priority (f>) .—Priority precedence, indicated by the 
symbol P, Is used for messages which cannot be classified 
under definitions of urgent and operational priority, but 
which, nevertheless, are pressing and require the addressee's 
Immediate attention upon receipt, and which must therefore 
be delivered to the addressee as expeditiously as tratbc of 
higher precedence will permit. This is the highest precedence 
that can be given to administrative traffic. Priority mes- 
sages win be transmitted before such routine messages as may 
be waiting to be sent, but transmission of a message will 
usually not be interrupted to send a priority message. 

(4) Routine (no svmbol >. — Routine precedence is used for 
messages requiring prompt delivery to the addressee but no 
special precedence. It is standard for messages in normal 
form, and is understood to ai^ly where no other precedence 
is indicated, except in the case of executive (IX) method 
messages mentioned in (2) above. The majority of the mes- 
sages handled by the message center will be routine messages. 
They are transmitted in the order in which they are received. 

(5) Deferred (I». — ^The deferred precedence indicated by 
the symbol D is used for those messages whose delivery to the 
addressee may be delayed tmtil the transmitting agency is 
unoccupied with other traffic, or if sent by messenger, until 
one is otherwise required for the trip, but in no instance will 
the delay exceed 24 hours. 

d. Terminology employed in message center operation . — 

(1) Outgoing messages . — Outgoing messages are those com- 
ing to the message center from locfd sources for transmission 
to offices or Individuals served by another message center, and 
to those not served by a message center, or located beyond the 
normal operating distance of local messengers. ' 

(2) Incoming messages . — Incoming messages are those 
coming to the message center for delivery within the head- 
quarters or echelon from another message center or offices or 
individuals not served by a message center, or from distant 
members of the headquarters or echelon who are beyond the 
normal operating distance of local messengers. 

(3) Relay messages . — ^Relay messages are those originating 
outside the headquarters or echelon served, and sent to the 
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message center for delivery to an office, Individual, or message 
center at another headquarters or echelon. 

(4) Local messages. — Local messages are those originating 
at an echelon of a headquarters for delivery to another office 
or individual at the same echelon. Such messages normally 
are not handled by the message center, taut may be for records. 

e. Form. — This classification refers to the form employed in 
transmission of the message by electrical means and not to 
the writing of the message by the writer. 

(1) Normal form. — The normal form message is ordinarily 
used when transmitting messages electrically between divi- 
sions or higher headquarters. The abbreviated form may be 
used if desired. (See par. 27b.) 

(2) Abbreviated form. — Ihe abbreviated form message is 
always used when transmitting messages by radio within the 
division and between elements of the division and smaller 
units. For messages sent by means other than radio the 
normal form may be used if desired. (See par. 27c.) 

f. Method of sending. — Methods used for transmission of 
messages by electrical means Include— 

(1) Receipt or R method, in which both the transmitting 
and receiving stations normally may use their transmitters 
In order to effect delivery of me^ages, and in which the 
transmitting station usually requires and obtains a receipt 
for each message thus transmitted. This is the normal 
method. 

(2) Broadcast or F (Fox) method in which several sta- 
tions are addressed, but are not permitted to receipt to the 
transmitting station for the messages thus received. 

(3) Intercept or I method in which, by prearrangement, 
messages intended for a silent station are exchanged between 
two regularly operating stations. 

(4) Executive (IX) method, which is used for messages 
which require the execute sign to indicate the instant of 
execution. 

■ 20. Responsibilitt. — a. Outgoing messages. — The respon- 
sibility of a message center begins when a message is received 
and continues until the message Is receipted for by the ad- 
dressee, another message center, or a means of signal com- 
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munication at another headquarters or echelon. It is also 
the responsibility of the message center to assure that mes- 
sages submitted for transmission are submitted by persons 
known to the message center personnel or able to establish 
their identity. 

b. Incoming messages. — ^The responsibility of a message 
center begins with the receipt of the message by whatever 
means of signal communication employed and continues until 
the message is receipted for by the addressee. 

c. Relay 77iessa6fes. — responsibility of the relaying mes- 
sage center begins with the receipt of the message by what- 
ever means of signal communication employed and continues 
until the message is receipted for by the addressee, another 
message center, or a means of signal communication at 
another headquarters or echelon. 

<2. Other messages. — The message center is not responsible 
for — 

(1) Messages transmitted 1^ the wilter directly to the 
addressee by telephone, teletypewriter, or personal agency. 

(2) Messages handled by the military or civil postal service. 

(3) Local messages. (See par. 19d(4).) 

■ 21. Plexibility op Organization.— a. Since the handling of 
messages is an important function of, command, the com- 
mander of each unit is responsible for the adoption of 
methods which are satisfactory for his unit. Message cen- 
ters will operate with a varied number of men depending 
Upon the size of the unit, the magnitude of operations, the 
time of day, and all other factors which affect the volume 
Of traffic to be expected during any given period. Flexibility 
in procedure and organisation is therefore desirable and 
authorized. 

b. Situations peculiar to a particular headquarters organ- 
ization or tactical operation may require special methods of 
procedure. Commanders will be alert to recognize such 
situations and to adapt their methods to secure best results. 
A standing operating procedure is desirable but it will not be 
considered binding when departures therefrom will speed 
operation. However, some uniformity of procedure is neces- 
sary to prevent confusion, because each message center must 
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transact business with other m^sage centers. Also, per- 
sonnel allotted to the message center are sufficient to per- 
form only the minimum functions incident to the handling 
of normal message traffic, and if operations In excess of these 
mi n imum functions are required, the necessary additional 
men must be provided by the commander. 

c. The methods of handling messages as set forth in this 
chapter are intended, only for guides. Deviations therefrom 
are authorized if circumstances warrant and if other mes- 
sage centers and communication personnel are notified and 
assent to a change which affects their own operation. 

R 22. Training a. Ohjeetive . — ^The time required for all 

clerical operations of the message center, including time for 
recording and numbering the message, Inclosing and prepar- 
ing the envelope, if used, or preparing a delivery list, but ex- 
cluding cryptographing, should not exceed 20 seconds. 

b. Maximum delay time in. Tncssage centers. — No message 
will be delayed for recording operations In the message cen- 
ter longer than 2 minutes, exclusive of the time required for 
cryptographing, decryptographing, or authentication. Com- 
manders are responsible for having sufficient personnel 
available and properly trained to accomplish this objective. 
If the volume of business at any time exceeds the capacity of 
the message center personnel to perform the normal record- 
ing operations within this maximum delay time, the unit 
commander will be promptly informed and additional per- 
sonnel provided or the normal operations abridged or elimi- 
nated. 

c. Personnel. — For detailed instructions as to training of 
messengers, see section H, chapter 3. The training of mes- 
sage center and messenger personnel will emphasize — 

(1) Military courtesy. 

(2) Staff organization, particularly the organization and 
personnel at local headquarters. 

(3) Organization of the unit and the numerical designa- 
tion of subordinate and superior units, 

(4) Training in passive air defense, such as natural and 
artificial concealment, use of sand bags and earthworks as 
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a passive defense measure, and the identification of hostile 
and friendly aircraft and vehicles, 

(5) Use of the weapon with which armed. 

d. Conference with users of the system . — ^It must be realized 
that commanders and staff officers do not always find time 
to keep up with regulations relating to use of the signal sys- 
tem. It will prove helpful to the entire unit if the signal or 
communication officer finds opportunity in a staff conference 
or otherwise to receive complaints and to explain to the 
principal users of the system such matters as — 

(1) Handling of messages of various precedences, and how 
the excessive use of high precedences will defeat the purpose 
for which they are established. 

(2) Handling secret and other messages. 

(3) Value of writer’s identification number and time signed 
if future reference to the message is anticipated between 
writer and addressee. 

(4) Schedules of messenger service, with the suggestion 
that when practicable, outgoing messages be submitted lo 
meet these schedules. 

<5) Advantage of the tel^raph or teletsrpewriter over the 
telephone for certain types of messages. 

(6) Policy of the commander regarding the transmission 
of radio messages in the clear. See paragraph 49 for basic 
policy in this respect. 

(7) Necessity for W2irning the message center of any un- 
usual demand for service which will be made upon it. such 
as the distribution of field orders at a certain hour. 

(8) Necessity for the writer to submit all messages in 
duplicate. 

(9) Directions for sutoiission of messages for multiple dis- 
tribution. 

(10) Any other matters which re<iulre coordination. 

■ 23. Informal Contact With Neighboring Message Cen- 
ters. — Effective operation is facilitated by informal contact 
between neighboring message centers on matters of mutual 
interest, such as reporting the delivery of an important mes- 
sage, notifying the other message center of the reason for de- 
lay In securing an answer, or warning the neighboring mes- 
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sage center that it will shortly receive orders or other messages 
which will require special measures for prompt handling. 
Neighboring message centers should thus work together as a 
team; each should assist the other in meeting mutual prob- 
lems and in answering inquiries, and should welcome such 
assistance from neighbors. 

■ 24. Operation. — a. Continuous service. — During active 
operations, message center service is continuous and is 
effected as follows: 

(1) On the march. — Message centers may function during 
the march to afford communication between columns, within 
the column, with aerial or ground reconnaissance troops, and 
with the rear echelon when it does not accompany the 
column. 

(2) At each echelon. — A message center is established at 
each echelon of the headquarters. (See par. 18b.) When an 
echelon moves, the message center opens at the new location 
prior to or at the same time as the closing of the message 
center at the former location. 

b. Location. — (1) Signs to mark the location of the message 
center and the routes thereto are \ised sparingly — when the 
danger is great, not at all; in place of signs, guides are posted 
to point the way and messengers are given more precise 
instructions. 

(2) On the march, the position of the me.ssage center In 
column is made known to all concerned by designating its 
position in the march order and by the use of pennants and 
panels. The latter are used when necessary to mark the 
location from the air. Standard markings are shown in 
paragraph 149. 

(3) The following are desirable physical features of the 
message center: 

(a) Quiet. 

(b) Protection from the weather and from the enemy. 

(c) Capability of being made lightproof at night and gas- 
proof at any time. 

(d) Accommodations for personnel and equipment. 

(e) Convenience to staff sections and to highways. 

</) Location in a region of good radio reception and trans- 
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mission such that radio stations can be grouped around the 
message center in a scattered, hidden arrangement. 

c. Employment of means of signal communication.-— In co- 
ordinating the use of the various means of signal communi- 
cation, the message center employs the most suitable and 
rapid means available for the transmission of any message. 
To this end the message center will keep itself informed as to 
the availability of all means. The considerations govern- 
ing the means to be employed are — 

(1) Messages to go only a very short distance should 
habitually be sent by messenger, 

(2) Maps, documents, photographs, and similar messages 
must be sent by messenger unless equipment for facsimile 
transmission is available. 

(3) Short messages going a comparatively long distance 
should be sent by some electrical means. 

C4) Whenever possible, the telegraph or teletsTJewriter 
should be used in preference to the telephone in order that 
the latter may be kept open for direct communication by the 
commander and his staff. Messages transmitted by telegraph 
or telephone may be cryptographed as necessary to conform 
to paragraph 49. 

(5) Pigeons should be employed as prescribed in chapter 4. 
The Instructions in paragraph 49 as to cryptographing radio 
messages apply to pigeon messages also. 

(6) Very long messages should usually be sent by mes- 
senger. 

(7) Messages transmitted by radio are subject to inter- 
ception by an alert enemy, and must be cryptographed as di- 
rected in paragraph 49. 

(8) If its importance warrants, a message may be sent 
by two or more means subject to the restrictions imposed 
by cryptographic security. (See AR 380-5.) 

(9) Urgent and priority messages are sent by the most 
rapid means available. (See par. 19c.) 

(10) Routine administrative reports must be transmitted 
by means other than radio. 

(11) Relative speeds of transmission of the various means 
of signal communication. The following chart assumes a 
normal tactical message of 10 groups or 10 clear text words: 
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Moans 


Speed 




















Teletypewrif/'r (diiplox) ... 

. . ... 


150-190 
15- 25 


Messaifes 
per hour. 


Telephone..-. . . - 

Lamp - - ..... - - 


10- 15 
10 
15 










30 


Groups per 




3- 5 


hour. 






Miles per 




B- 10 




2.S- 40 


hour. 


Messenger, airplane 


fiO-200 





d. Forms and equipment . — Certain blank forms, stamps, 
and other equipment are normally provided for convenience 
and to save labor. However, message center operation will 
not be made dependent upon blank forms or other equipment, 
nor will the absence of such material be permitted to delay 
messages in the message center. 

B 25. Multiple Distribution.— When distribution of mimeo- 
graphed or printed material to a number of addressees is 
desired, all copies required for each addressee will be delivered 
tc the message Center wrapped, packaged, or otherwise 
secured, and the bundle plainly marked with its destination. 
Each such package, envelope, or container will be handled by 
the message center as a single message and will be delivered 
by messenger. One additional copy of the message should be 
delivered to the message center. . 

M 26. Messenger System. — For the employment of messen- 
gers, see chapter 3. 

a. Estimate of needs . — ^As all local delivery and a large 
portion of message traffic between message centers is handled 
by messenger, an effective messenger system is indispensable. 
It is, therefore, an important responsibility of the com- 
mander to provide for their means of transport. 

b. Casualties . — ’War experience has shown that messengers 
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suffer heavy casualties and that when these casualties are not 
promptly replaced or when insuflScient men are detailed to 
the messenger service, the messenger personnel is soon 
brought to the limit of physical endurance. The unit com- 
mander should, therefore, keep himself informed of the mes- 
senger situation and should be prepared to detail additional 
trained messengers whenever they are required. 

e. Messenger dispatcher . — The messenger dispatcher 
should be selected with care. He should be a forceful non- 
commissioned officer and able to write rapidly; he should be 
mentally alert and have considerable endurance; and above 
all, he should know how to handle his messengers with the 
proper combination of understanding and firmness. 

d. Organization '.- — It may be expected that the number of 
messengers detailed will be the minimum estimated even 
under the most favorable circumstances. It is vitally impor- 
tant therefore that this personnel be cai'efully selected and 
well trained and that its transport be utilized at maximum 
efficiency. As the requirements for messengers change from 
day to day and even from hour to hour, the organization 
must be flexible. This flexibility is enhanced if the sleeping 
quarters of the messengers are in the immediate vicinity of 
the message center. When practicable, messengers should be 
organized into shifts and details to provide 24-hour service 
for — 

(1) Local delivery. 

(2) Scheduled messenger service to other message centers. 

(3) Special messenger service to handle urgent and priority 
messages and other special missions. 

e. Training . — To meet situations in which heavy casualties 
among messengers or the total failure of other means of 
signal communication call for sudden extensive augmenta- 
tion in messenger personnel from any source available, all 
military personnel will, as an integral part of their routine 
training, receive the fullest instruction in the duties of mes- 
sengers, runners, and agents, with the object in view of ren- 
dering any squad or similar grouping capable of functioning 
as an efficient messenger team on a moment's notice. Mes- 
sengers carried as such in Tables of Organization will be 
given further specialized traming. 
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■ 27. Electrical Transmission of Messages. — a. General . — 
(1) It is important that messj^e center personnel have sufB- 
cient knowledge of radio procedure to enable them to prepare 
messages properly for transmission and delivery when electri- 
cal means are used ; b and c below are based upon TM 11-454. 

(2) The telephone is not considered a satisfactory means 
for a message center to use In transmitting message traffic 
because it denies to more important use the circuits being 
so employed. If a message cannot be sent by telegraph, tele- 
typewriter, radio, or messenger, the writer should be notified 
so that he personally or one of his representatives may com- 
municate direct with the addressee by telephone. The tele- 
phone In the message center, If Installed, is not intended for 
the transmission of message traffic, but may be found helpful 
in contacts with neighboring message centers, transmission 
agencies, and offices relative^ to the transmission and delivery 
of messages. 

b. Normal form. — <1) The table below lists the data of In- 
terest to the message center, in addition to the authentication 
group, which should appear, in whole or in part, on messages 
to be transmitted by electrical means in the normal form. 

(2) Messages sent from one headquarters to another are 
addressed to and signed by the desi^ation of the respective 
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commanders except when the menage is sent by a particular 
staff officer and action will be expedited by using the designa- 
tion of the respective staff officers. Designations of com- 
manders, when used as address^ and signatures, are not 
transmitted in messages sent by radio, but are inserted in 
the proper places on the message form by the receiving 
operator when the message is transmitted in the clear, using 
the designations indicated by the radio call signs of the sta- 
tions of origin and destination. If sent In secret text, the 
code clerk making the clear text copy will insert the designa- 
tions thereon. 

(3) When the designation of a staff officer Is used in the 
address or signature of messages sent in the clear by radio, 
the designation of his unit or headquarters is not transmitted 
but is Inserted at the headquarters of destination as ex- 
plained in (2) above. In messages sent in secret text where 
the designations of st^ officers are Inserted at random in 
the body of the message, each will be inclosed in parentheses 

and preceded by an appropriate word as (For ) or 

(Prom ) . They are not cryptographed so as to appear 

at the beginning or end of the message. 

c. Ahtreoiated /orm.— The following table lists the data of 
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interest to the message center. In addition to the authentica- 
tion group, in whole or in part, on messages to be transmitted 
by electrical means in the abbreviated form. 

■ 28. Army and Navy Methods op Specifying Time.— a. The 
Army and the Navy use the 24-hour clock. In the 24-hour 
clock, time is always expressed as a group of four numerals. 
The first two numerals of the group denote the hour and the 
last two numerals the minute after the hour. Ordinary or 
12-hour time may be converted to 24-hour time by adding 
12 hours to all times from 1:00 PM to midnight, inclusive. 

b. The date may be expressed in either of two ways: 

(1) For the current month, the day may be indicated by 
preceding the four-digit time group with a two-figure date 
group, indicating the day of the month. For example. 
080600 is the 8th day of the month and the time is 6:00 AM. 

(2) The date and time may be stated by using the four- 
digit time group, followed by the montli, day, and if desirable, 
the year. 

c. The heading of all messages, dispatches, reports, and 
orders transmitted by radio, telegraph, or cable to the War 
Department will include the date and the time of origin 
expressed by six digits as prescribed in b(l) above. The 
date group, time group, or date-time group may be omitted 
from messages, dispatches, reports, and orders transmitted 
by radio in the abbreviated form or abbreviated normal form 
when necessary. 

d. Greenwich Civil Time is used within the Navy and in 
joint operations, unless otherwise prescribed, and within the 
Army, in both the heading and text of all communication in 
the following categories: 

(1) Messages and orders from the War Department. 

<2) Messages and reports to the War Department. 

(3) Orders, reports, and other communication between 
headquarters not having common local time. 

(4) Communication with the armed forces of associated 
nations. 

e. All the groups expressing Greenwich Civil Time, includ- 
ing those in the headings of messages, will be designated by 
the letter sufBx Z immediately following the last digit of the 
group. For example, 190225Z indicates 2:25 AM on the 19th 
day of the current month Greenwich Civil Time. 
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/. Examples of time expressed in the 12-hour and 24-hour 
clock systems are shown below. 



12-hour time 


24-hour 

time 


12-hour time 


24-hour 

time 


Midnight 


1 0000 








1 2400 






12:01 AM 


0001 






1:17 AM 


0117 


«:0S PM 




11: 35 AM 


1)36 


11:69 PM- 


2369 









B 29. Station Ijsts. — Operation of the message centers of di- 
visions and higher units Is facilitated when station lists are 
provided. The station list Is prepared by the adjutant general 
Of G-1 of the unit, and gives the location of the various head- 
quarters and elements of the command. 

■ 30. Telephone Directory.— In signal operation instruc- 
tions, the message center Is furnished the telephone directory 
names of all switching centrals and the munbers of all tele- 
phones with which it may be concerned. Telephone directory 
names and numbers are not intended for secrecy but may be 
prescribed for purposes of simplicity, accuracy, and speed in 
handling telephone calls. (See par. 175 and example, par. 
265m.) 

■ 31. Radio, Telegraph, and Visual Call Signs.— Call signs 
are issued In blocks to the unit signal officer by the next 
higher echelon. In signal operation instructions, the message 
center is furnished a list of the call signs of stations with 
which it may be concerned. These call signs are used by the 
message center to expedite the handling of messages. Ail 
stations serving the same headquarters, whether radio, tele- 
graph, or visual, use the same call sign. However, when there 
is danger that the enemy may intercept visual signals and 
identify the station, a separate call sign may be prescribed 
for visual stations. (See example, par. 265e.) 

■ 32. Authentication Systems.— An authentication system 
may be prescribed for use with messages transmitted by any 
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means. The purpose of an authentication system is to pro- 
vide a means whereby }3ona fide messages can be made to carry 
a special symbol attesting to the autiienticity of their origin. 
These systems, when issued, will be accompanied with de- 
tailed instructions for their use. These systems will vary in 
complexity and form depending on their specific use. 

■ 33. Lettering. — ^The following system of lettering is pre- 
scribed for legibility in copying cryptographed messages, and 
elsewhere as desired. The examples indicate how letters and 
numerals should be formed and the sequence to be followed 
in making the various strokes. 




TL 4005 

The straight line I is the foundation stroke. The letters E, Z, 
X, and K are made slightly smaller at the top. The letters 
H, E, and F have the center horizontal strokes slightly above 
the middle. The letters X, Y, and K have the junction slightly 
above the middle. 




TL 400C 



55677 . 3 ' 



29 




33-34 



BASIC FIELD MANUAL 



The letters O, Q, C, and G are made in circular form. The 
letter B is slightly smaller at the top and has the center 
horizontal part slightly above the middle. The letters B and 
8 are slightly smaller at the top. 




TL400S 

The bar under the numeral 1. the top of the 6 and 7. and 
the bottom of 2. are straight lines. The numeral 1 has a bar 
under it, slightly below the stem, to distinguish it from the 
letter I and the cipher 0 has a bar diagonally through it to 
distinguish it from the letter O. 

■ 34. Charts, Maps, and DiAGRAacs. — The items given below, 
particularly in divisions and higher headquarters, are help- 
ful in conducting the operations of the message center. In 
order to be of value, they must be kept up to date. ’ 

a. A display map to show the locations of headquarters of 
the next superior and of the next subordinate units, the 
scheduled messenger routes, and other information which 
would be useful to messengers. Sufficient maps or map sub- 
stitutes of the area to provide each messenger with copies 
should be available. 

b. A corresponding diagram of the locations of the several 
offices at the local headquarters, possibly showing the names 
of the principal occupants of those offices. 

e. A ready reference chart showing the various means of 
signal communication established to the different units pre- 
pared in substantially the following form and with pins 
placed in appropriate spaces to indicate the means which 
are established. (See par. 46a.) 
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Unit ! 


1 Mossengra- 
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Telegr&pli 


Telephone 


Radio 


10 Inf.. 










18 Inf 










26 Inf.. - 
























1 







d. A list of officers on duty with the unit. 

e. A duty chart of message center and messenger person- 
nel, which also should provide a meal schedule. 

■ 35. ABBREvrATiONS. — In indicating the means by which 
messages may be transmitted, the following abbreviations 



are used: 

Msg Message 

Msg Cen Message center 

Msgr-,, Dismounted messenger (runner) 

Ap Msgr Airplane messenger 

Bel Msgr Bicycle messenger 

M Msgr Motor messenger 

Mtcl Msgr Motorcycle messenger 

Mtd Msgr Mounted messenger 

Sed Msgr Scheduled messenger 

Sp Msgr Special messenger 

Pgn Pigeon 

Rad Radio 

Tg Telegraph 

Tt Teletypewriter 

Tp Telephone 

Vis Visual 



Section II 

PROCEDURE FOR DIVISIONS AND HIGHER UNITS 

H 36. Organization. — a. In describing the procedure for divi- 
sions and higher units, duties are outlined for message cen- 
ter chief, messenger dispatcher, code clerk, messengers, and 
operators of the several means of signal communication. 
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This division of duties is functional and Is made for con- 
venience in description. In small message centers during 
periods of inactivity, one man may perform two or more 
functions While in large and busy message centers, two or 
more men may be required lor a single function. 

b. The term “message center chief” is applied to the 
senior specialist on duty. 

c. The term “operator” Includes telegraph, teletypewriter, 
and radio operators. 

■ 37. Equipment and Forms. — ^There is no guarantee that 
all messages arriving at a message center for transmission 
will be on standard forms and properly prepared. Neverthe- 
less, the responsibility of the message center begins when 
the message is presented to it by the writer, r^ardless of 
the manner or form of presentation, and every effort will be 
made to insure its rapid and accurate transmission to the 
addressee. The following equipment and forms are helpful- 
although the procedure may be used without them: 

a. Received stamp . — ^Ihe received stamp indicates In per- 
manent type the message center designation; in movable 
type, the month, date, and year; it also provides for time 
entry by clock operated stamp. 

b. Serial number stamp . — This Is an automatic numbering 
stamp. 

c. Field message book . — ^This book contains message blanks 
for all messages, special tissue blanks for pigeon messages, 
and several vellum sheets for making map overlays. 

d. Number sheet. — The following is an extract from W. D., 
S. C. Form No. 159. The complete form provides space for 
100 messages. (See par. 46a.) 
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WAR DEPARTMENT 
SIGNAL CORPS, U. 8. ARMY 
NUMBER SHEET 



(Unit) (Date) 



No. 


Remarks 




Remarks 


No. 


Remarks 


No. 


Keuiaiks 


1 

■J! 




26 

27 




61 

62 




76 

77 

























e. Delivery lists. — (1) The following is an extract from 
W. D„ S. C. Form No. ICO. The complete form provides space 
for seven messages. 



WAR DEPARTMENT 
SIGNAL CORPS, U. S. ARMY 
local DELIVERY LIST 


Time rlispatched 


Time returned 


MESSAGE 

IDENTIFICATION 


SIGNATURE IN FULL 






1 


i 
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(2) The following is an extract from W. C., S. C. Form No. 
158, The complete form provides spaces for 19 messages. 



WAR DEPARTMENT 
SIGNAL CORPS. U. 8. ARMY 
ROUTE DELIVERY T-IST 


Tjme dispatched 


Time returned 






TIME 

RECEIVED 





















(3) The above forms are used for securing receipts for 
messages delivered by messenger. The form in (1) is most 
suitable for local messengers and the form In (2) for 
scheduled messengers. 

f. Slceleton copy $tamp. — This is a rubber stamp with the 
word “SKELETON” in letters about 1 inch high. This stamp 
is used in stamping message blanks when preparing skeleton 
copies, (See paragraph 39g.) 

g. Paper fastening machine. — ^This is a medium duty, spool 
of wire type of machine. 

h. Indelible ribbon, or single- or double-faced carbon 
paper. — These materials may be used when preparing origi- 
nal copies of a message in order that duplicates may readily 
be prepared by the appropriate office or agency without 
recopying. (See par. 18d.) 

i. Message carrying bags. — ^Ihese are bags for the use of 
messengers. 

■ 38. Messages. — a. Preparation by toriter. — The necessary 
instructions covering the preparation of messages are con- 
tained on the inside of the front cover of the field message 
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book. The following are the essential instructions contained 
in the message book: 

(1> The preparation of at least two carbon copies is re- 
quired, the original and one carbon to be delivered to the 
message center and the other carbon copy to be retained for 
the writer’s file. 

(2) Print plainly. Print proper names (except signature 
and grade of writer) and code and cipher groups in capital 
letters. 

(3) Write the message in as few words as possible. If the 
writer desires punctuation marks transmitted, they must be 
spelled out, otherwise they will not be sent. 

(4) Use only authorized abbreviations. 

(5) If a precedence in speed of handling other than routine 
Is desired, print In capital letters the desired precedence in 
the space at the upper right of the message form. 

(6) The use of a serial number by the writer simplifies 
future reference by either the writer or the addressee. The 
number Is inserted on the first line of the message form after 
the word “No.” 

(7) After the word “Date” Insert the date In the following 
order: Day, month, year (example: 15 January 1941 or 15 
Jan 41) . 

(8) After the word “To” on the message form insert the 
oflacial designation of the addressee (example: CG 1st Inf 
Div) . Add his actual location only when necessary to in- 
sure delivery. Do not use the telephone directory designa- 
tions as addresses. 

(9) In the blank following “Official designation of sender” 
insert the official capacity in which the writer is serving (ex- 
amples: “CO 1st Bn 1st Inf” or “Leader Patrol No. 1”). 

(10) In the blank following “Time signed” enter the time 
at which the message is signed. This blank must always be 
filled. 

(11) In the blank following “Signature and grade of 
writer” insert the personal signature of the writer of the 
message or of the person authorized to write the message 
for him. 

(12) In time of war or emergency all messages to be trans- 
mitted by radio, or by other means when danger of hostile 
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interception exists, are cryptographed unless authority to 
send in clear is given by the commanding officer or his 
authorized representative. This authority must be indicated 
in lower left corner. A box is provided in the message form 
to authorize transmission in clear. 





Ttkdir ru m 1 r^u mt> ] how 


n 

T< 


1 URGENT 

MESSAGE 

n 3 HATP 2/ JOty /94! 


. CGI CORPS 






jCNSPir RORCES NAVE CNECHEP 


ONP ADVANCE PER/OD REONE3T 


PE^NFOPCEMFNTS 












C JNP 2)/V ^9^ 

OrriCIAl. nCWOMATIQN or TIMr 


iCMT IN ClEAN TroHATtwc Or omccir \ 





rt.-4aiaA 

Figure 1. — Example of a measi^e properly prepared by tne writer. 



b. Address and signature . — ^When call signs are used for the 
transmission of a message, only the commanding officers of 
the units which the stations serve stfe indicated. However, 
the individual for whom the message is intended or his official 
title may be inserted at random within the body and near 
the beginning of the message preceded by the word “For”, and 
the identity of the writer of the message near the end of the 
message preceded by the word “Prom.” The position of 
these insertions mu.st be varied in order to maintain crypto- 
graphic security. 
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c. Receipt . — The receipt of an addressee for a message con- 
sists of his signature and the time at which he receives the 
message. 

d. Acknowledgment . — ^An acknowledgment of a message en- 
compasses not only the fact that the message was received 
but also that the addressee understands the contents of the 
message. When directed by the writer of a message, the 
addressee may be informed that an acknowledgment of the 
message is requested. The receipt indicated above is ade- 
quate for the acknowledgment provided the addressee under- 
stands that his receipt encompasses this additional require- 
ment. If, however, a study of the message is required prior 
to an acknowledgment, the addressee may Initially receipt 
for the message and at a later time acknowledge it, 

■ 39. Handling Outgoing Messages. — ^The procedure pre- 
scribed in this paragraph and paragraph 40 applies specifi- 
cally to messages not classified as secret; these messages are 
treated as confidential. The procedure for handling mes- 
sages marked “Secret” differs somewhat and is described in 
paragraph 41. An authentication system may be used at 
message centers to indicate or determine the authenticity of 
messages. Outgoing messages coming to a message center 
from a local source may be handled by the separate specialists 
listed below in the manner described: 

a. Message center chief . — "Hie message center chief — 

(1) Receives the message In duplicate from the writer, his 
representative, or a messenger, making sure that the person 
submitting the message is known to him or can satisfactorily 
identify himself. 

(2) Immediately inspects the message for legibility and 
proper address. He declines to accept illegible and improp- 
erly addressed messages and, if necessary, brings such mes- 
sages immediately to the attention of the message center 
officer. 

(3i Writes the time filed on both copies of the message or 
stamps the time of receipt on the back of both copies with 
his received stamp. (See fig. 2.) 

(4) Writes or stamps the message center number with his 
serial number stamp, beginning a new series of numbers at 
midnight each day. (See 2.) 
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(5) Determines the means by which the message shall be 
transmitted and writes the abbreviated name of the appro- 
priate means at the top of the message. (See fig. 2.) 

(6) Checks the message center number off his number sheet 
by drawing a diagonal line through the number correspond- 
ing to the message center number assigned to the message. 
(See fig. 3.) 





1 U/?G£NT 


T 
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CG 131 //V£ 0903 
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IIIIHBUUED TO It •Sc 
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FiaiTEB 2. — Writer’s original message properly filled In by the message 
center chief. 

(7) (a) If he decides that the message should go forward 
by electrical means and transmission is authorized in the 
dear, he provides for the authentication of the message and 
hands or delivers the original of the message to the operator 
and files the duplicate copy In the live file. (See par. 46c.) 

(b) If the message is to be transmitted as a cryptogram, he 
passes the original of the message at once to the code clerk 
and files the duplicate copy In ttie live file. (See par. 24c (7) .) 
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(c) If the message is to be sent in the clear by messenger, 
he inserts the authentication group in the heading of the 
message when received, passes the original of the message at 
once to the messenger dispatcher, and files the duplicate copy 
in the live file. 

(8) Receives the signed delivery list from the messenger 
dispatcher as soon as it has been returned by the messenger. 




Figure 3. — Message center number sheet as prepared by message 
center chlef. 



(9) Checks the transmitted messages off his number sheet 
during lulls in traffic handling by drawing a second opposing 
diagonal line through the corresponding number. Traffic 
will not be delayed to pa-form this operation. (See fig. 3.) 

(10) (a) Files the copy of messages transmitted by the 
operators in the dead file when these are returned by the 
operator. These originals are used for reference. Removes 
the duplicate copies from the live file and destroys them. 
(See par. 46d.) 

(b) Removes from the live file duplicate copies of the mes- 
sages sent by messenger and places them and the signed de- 
livery lists in the dead file. 
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(11) Uses pigeonholes or envelopes for filing. For ready 
reference, these are labeled with the names of the unit whose 
traffic they contain; for example, “From I Corps,” “To I 
Corps,” “From 1st Infantry Division,” “To First Army,” etc. 
Files are kept for all units with which the unit transacts 
considerable business. A file marked “Prom miscellaneous” 
and “To miscellaneous” is kept for all other business. These 
files are disposed of as directed by the unit signal officer. 




T/. -^OgS4 



PiGURE 4. — Cryptographed message as completed by the code clerk. 

b. Code cleTk . — (1) Receives the original of the message 
to be cryptographed from the message center chief; 

(2) Cr3T>tographs the message without making a duplicate 
copy of the cryptographed message. (See par. 27b.) 

(3) Transfers mes.sage center data at the top of the mes- 
sage to the cryptographed message form. (See fig. 4.) 
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(4) Indicates the pertinent data as to address, operating 
instructions, speed in handling, and authentication group 
(if predetermined) in the heading of the cryptographed mes- 
sage. (See fig. 4.) 

(5) Passes the cryptographed message to the operator, or 
to the messenger dispatcher when the message is to go via 
messenger. 



• TMnC 9PACKS PDA MKSSAOC COftltn ONLY * 
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PiGUHE 6. — Message after completion of transmission by the operator. 



(6) Files the original of the clear text message in his file 
and disposes of the file as directed by the unit signal or com- 
munication officer. 

(7) Destroys all work sheets by burning. 

c. Operator. — (1) Receives the cryptographed text message 
.from the code clerk or the clear text message from the mes- 
sage center chief. 

(2) Inserts a group count and a statlon-to-station serial 
number. (See fig. 5.) 
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(3) Transmits the message and receives a receipt from the 
distant operator. (See par. 27b.) 

(4) Services the message in his possession and when he no 
longer needs It for verification, returns it to the message 
center chief for file. (See a (10) (a) above and fig. 5.) 

d. Messenger dispatcher (see also / below) . — The messenger 
dispatcher, who is charged with the supervision of messen- 
gers — 

(1) Receives the original of a clear text message from the 
message center chief or the crytographed message from the 
Code clerk. 

(2) Prepares a delivery list in duplicate for transmission 
by messenger. A good carbon copy is necessary; this copy 
is retained by the messenger dispatcher. 

(3) Enters a serial number at the upper right of the 
delivery list form. (See fig. 6.) 

(4) Enters the message center number or other means of 
identification In the first column of the delivery list. (See 
fig. 6.) 

(5) Stamps or writes the time dispatched in the blank space 
at the upper left of the delivery list just prior to the departure 
of the messenger. (See fig. 6.) 

(6) Hands the delivery list and the messages to the mes- 
senger and gives him any necessary special instructions. 

(7) Stamps or writes the time returned in the blank space 
at the upper right of the signed delivery list when it is re- 
turned by the messenger. (See fig. 7.) 

(8) Hands the completed delivery list to the message center 
chief. 

(9) Disposes of duplicate delivery lists as directed by the 
unit signal or communication officer. 

e. Messenger (see also / below).— The scheduled or special 
messenger — 

(1) Receives the messa«e(s) and delivery list from the 
messenger dispatcher and proceeds to the distant message 
center (or addressee if the addressee is not served by a mes- 
sage center), 

(2) Delivers the message(s) and delivery list to the message 
center chief of the distant message center or to the addressee 
who signs for each message and, in the case of the route de- 
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livery list, enters the time of recent in the right-hand column. 
(See fig. 7.) 

(3) lieceives the signed delivery list from the message 
center chief of the distant message center or from the ad- 
dressee and either returns to his message center or continues 
to other message centers or addressees on his route if he has 
other deliveries to make. 

(4) Enters his name, his initials, or his number as pre- 
scribed by local regulation, on the delivery list for identifica- 
tion. (See fig. 7.) 

(5) Hands the delivery list to the messenger dispatcher of 
his own message center. 

/. Scheduled messenger service. — (1) Routine messages.— 
For scheduled messenger service, the delivery list is handled 
as follows: 

(a) When a scheduled messenger has just departed on a 
certain scheduled route and the next message for delivery on 
that route reaches the messenger dispatcher’s desk, the latter 
eaters the message center number or other message identifi- 
cation In the first column of a serially numbered delivery list. 
He enters succeeding messages for that route on successive 
lines as they arrive. 

(b) When the time scheduled for the next messenger’s 
departure arrives, the messei^er dispatcher enters or stamps 
the time dispatched in the proper space, turns the delivery 
list and messages over to the messenger, and gives him such 
Instructions as may be necessary. 

(c) The messenger delivers the messages according to his 
standing instructions supplemented by such special direc- 
tions as he may have received for the particular run. He 
secures a signature for each message. 

(2) Other messages. — ^Delivery of urgent, operational 
priority, and priority messages will not be held up for a 
scheduled messenger. 

g. Skeleton copy of message. — Some messages will be sub- 
mitted to the message center without a duplicate copy. For 
transmission by electrical means, the single copy will suffice, 
but if transmission is by messenger, a skeleton copy is made 
for follow-up and this copy is thereafter handled as a dupli- 
cate copy. The skeleton copy is usually brief; for a 100- 
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word message relating to class I supplies, the skeleton copy 
might be simply, “QM to Army QM Class I supplies,” or for 
a bundle of maps, ‘‘G-3 to G-3, 26 Inf Div bundle' maps.” 
A very brief description is all that is required for identifica- 
tion. An urgent or priority message is not delayed for the 
preparation of a skeleton copy. If a skeleton copy is re- 
quired, it is made as accurately as possible from memory 
after the message has been dispatched and the notation 
“Prom memory” Is added. 

■ 40. Handling Incoming Messages. — ^Messages received at a 
message center for delivery to local addressees may be han- 
dled in the manner indicated below. Incoming messages are 
not assigned message center numbers. 

a. Operator. — (I) Copies the message In duplicate. 

(2) Services the message, entering the time he acknowl- 
edged receipt and his personal sign under the message, in- 
closed in a circle. (See fig. 8.) 

(3) If the message is in the clear. Inserts the address and 
signature or completes them by adding the designation of 
the staff officer’s headquarters (see pax, 27b) , and passes or 
delivers— 

(.a) Original to the message center chief for authentica- 
tion when necessary or to the messenger dispatcher for 
delivery. 

(b) Duplicate to the message center chief when no longer 
needed for verification. 

(4) If the message is cryptographed, passes or delivers — 

(a) Original of the message to the code clerk. 

(b) Duplicate to the message center chief when no longer 
needed for verification. 

b. Message center chief. — (1) Receives the original of a 
clear text message from the operator (a(3) (a) above) , 

(2) Verifies the authenticity and marks the message “Au- 
thenticated” or “Not authenticated.” 

(3) Hands the original to the messenger dispatcher for 
delivery. 

(4) Receives and files the duplicate copies of messages from 
the operators referred to in a above. 

(5) Receives the message(s) from the incoming messenger; 
signs for each message received on the delivery list of the 
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distant message center; returns ttie delivery list to the mes- 
senger; stamps the message or its cover with his received 
stamp; if the message is in the clear, verifies the authentica- 
tion group, writes or stamjte it "Authenticated” or “Not 
authenticated,” and hands the message directly to the mes- 
senger dispatcher for delivery; if the message is crypto- 
graphed, hands the message to the code clerk lor decrypto- 
graphing and authentication. 
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P^GxraE 8. — Receiving operator’s completed copy of the message after 
transmission of receipt. 

(6) After the message has been delivered, receives the com- 
pleted delivery list from the messenger dispatcher and files it 
in his dead file. ^ 

c. Code cleric. — (1) Receives the original of the crypto- 
graphed message from the operator, or from the message 
center chief if the message arrives via messenger. 
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(2) Verifies the authenticity of the message and writes or 
stamps the words "Authenticated” or “Not authenticated” oh 
the face of the clear copy of the message. 

(3) Decryptographs the message, making an original only. 

(4) Enters the ofiQcial designations of the addressee and 
the sender, as determined from the call signs or from the 
designations inclosed in parentheses and the call signs (see 
par. 27b) , the date, time signed, and the operator’s heading 
(if any) or the distant message center data (if any) in their 
proper places on the decryptographed copy of the message. 
(See fig. 9.) 

(5) Passes the message to the message center chief, files 
the original cryptographed copy of the message in Ws file for 
reference, and disposes of this file as directed by the unit 
signal or communication officer. 

(6) Destroys all work sheets by burning. 
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PiGtrBE 9. — Code clerk's copy of the message ready lor delivery to the 
addressee. 
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d. Messenger dispatcher . — ^Receives the original of a clear 
text message from the message center chief and — 

(1) Prepares a delivery list as follows; 

(a) Enters a serial number on the upper right-hand comer 
of the local delivery list. 

(b) If the message arrived via messenger, he enters the 
message center number of the distant message center, head- 
quarters of origin, and means of communication by which the 
message arrived in the left-hand column of the local delivery 
list. (See fig. 10.) 




TL-4030A 

Figure 10 — Examples of a local delivery list properly filled out by 
the messenger dispatcher. 
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(c) If the message arrived by a means requiring an opera- 
tor, he enters the headquarters or station of origin, the sta- 
tion-to-station serial number (if the message is in the nor- 
mal form) or the time signed (If the message is in the abbre- 
viated form) , and the means of communication by which the 
message arrived in the left-hand column of the local delivery 
list. (See hg. 10.) 

(2) Designates a messenger to deliver the message. , 

(3) Stamps or writes the time dispatched on the delivery 
list when the messenger Is ready to depart. (See fig. 10.) 

(4) Hands the message(s) and the delivery list to the mes- 
senger and gives him the necessary additional instructions 
for the delivery of his message(s). 

(5) Stamps or writes the time returned in the upper right- 
hand blank of the delivery list when the signed delivery list 
is returned to liim by the messenger. (See fig. 11.) 

(6) Hands the completed delivery list to the menage cen- 
ter chief. 

(7) In handling urgent and priority messages and in order 
to avoid delay in delivery, the messenger may be given a blank 
delivery list and be Instructed to request the addressee to fill 
in the message identihcatlon as well as the signature, and in 
case of the route delivery list, the time of receipt. 

e. Messenger. — (1) Receives the message and the delivery 
list from the messei^er dispatcher. 

(2) Delivers the message and the delivery list to the ad- 
dressee and obtains his signature, and in the case of the route 
delivery list, the time received. (See fig. 11.) 

(3) Returns to the message center and enters his name, 
initials, or his messenger number as required by local regula- 
tions, on the delivery list for identification. (See fig. 11.) 

(4) Hands the delivery list to the messenger dispatcher. 
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W.D . Si«. C. WAR DCRARTMENT 

Form No. SIQNAl. Conp«. U. S ARMY 
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FiQDRE 11. — Completed local delivery list as returned to tlie mes- 
senger dispatcher by the messenger. 

■ 41. Handling Secret Messages. — ^The handling of secret 
messages Is prescribed in detail in AR 380-5. When time per- 
mits, secret messages will normally be carried by officer 
couriers operating as direct agents of the originating office. 
The handling of secret messages in the message center differs 
from the handling of nonsecret messages in the respects men- 
tioned below. The message center must be informed of the 
cryptographic systems which its code clerks must have in 
order to handle secret messages received from or addressed 
to other headquarters, offices, or agencies. 
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a. Outgoing messages . — ^The writer of an outgoing message 
submits only the original copy of a secret message to the mes- 
sage center. The message center chief stamps this message 
with his time stamp and serial number stamp, makes the 
notation “Secret” in the “Remarks” column of his number 
sheet, and passes the message to the code clerk. The code 
clerk m^fkes an original and a skeleton copy of the crypto- 
graphed mes.sage, these copies being henceforth handled in 
the same manner as nonsecret messages. The original of the 
plain text message is then marked, "Sent (date)" and Is im- 
mediately returned to the originator’s office for flic. The 
original of the cryptographed message is passed to the trans- 
mitting agency, the skeleton copy Is placed in the live file, and 
final disposition made in the same manner as for skeleton 
copies of nonsecret messages. 

b. Incoming messages . — ^An incoming secret message is han- 
dled in the same manner as a aonsecret message except that 
the single copy of the plain text is marked by the code clerk 
“Secret.” 

P 42. Handling Relay Messages. — a. The operator hands or 
sends both the original and the duplicate copy to the mes- 
sage center chief whether received cryptographed or In clear. 
If the message is received from a messenger, only the original 
is available. 

b. The message Is then handled as an outgoing message. 
It is not given a message number by the relaying message 
center. 

c. A message received in secret text Is not decryptographed 
by the relaying message center. 

d. A copy of the message will be available In the message 
center with the operator’s service for follow-up if received 
or transmitted by electrical means. 

e. No copy of the message will be available in the message 
center if received and transmitted by messenger. In this 
case, the signed delivery list or message envelope is the only 
record. If considered necessary, a skeleton copy may be 
made for reference. 
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Section m 

PROCEDURE IN HEADQUARTERS BELOW DIVISION 

B 43. General. — Simplicity and speed in handling message 
traffic are paramount considerations. If necessary to meet 
local requirements, unit commanders are authorized to make 
modifications in the procedui'e given in paragraph 47. 

■ 44. Organization. — a. In describing the procedure, duties 
are outlined for message center chief, messenger dispatcher, 
code clerk, messenger, and operators of the several means of 
signal communication. This division of duties is functional 
and is made for convenience in description, For definitions 
of the terms “message center chief” and “opei-ator”, sec para- 
graph 36. For the classification of messages, see paragraph 
19. 

b. In small message centers during slack periods, one man 
may perform all the duties. For this reason each member 
of the message center team must be trained to perform all 
the duties incident to message center operation. The per- 
sonnel should be able to operate as more than one team in 
order to provide for continuous operation when the command 
post is moved. 

c, Radio operators are authorized to cryptograph and de- 
cryptograph messages when their radio station is separated 
from their message center by an appreciable distance or there 
is no message center. (See par. 49b.) 

B 45. Forms and Equipment. — Message center procedure is 
not dependent on forms. No eguipment other than pencil, 
paper, timepiece, and the authorized codes and cipher devices 
is required. Certain forms such as delivery lists, number 
sheets, field message books, and message envelopes are, how- 
ever, usually provided for convenience and to save labor. 
(See par. 37.) 

H 46. Records. — ^The message center keeps only such tem- 
porary records as are required to insure rapid and accurate 
handling of message traffic. The following records are usu- 
ally kept: 

a. Number sheet . — Message center numbers are assigned 
to each outgoing message, (See par. 39a (4) .) If desirable, 
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the chart referred to In paragraph 34c and the number sheet 
referred to in paragraph 37d may be combined into a message 
center log. An example of an extract of such a log is shown 
below. Spaces for 100 numbers and additional units may be 
conveniently provided on the form. If it is used, the instruc- 
tions in this chapter dealing with the number sheet apply 
also to this form. 
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b. Receivt form . — ^The receipt form may be a delivery list, 
message envelope, message blank, or blank sheet of paper. If 
an acknowledgment has been requested by the writer, nota- 
tion of this fact will be made on the receipt form. (See par. 
38c.) 

c. Live file . — The live file consists of a duplicate or skeleton 
copy of each outgoing message which has been sent to a 
signal agency for transmission but for which a receipt has 
not yet been obtained. 

d. Dead file . — The dead file consists of the duplicate or 
skeleton copies of all receipted outgoing messages; completed 
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receipt forms; and the receipted duplicate clear text copies of 
all incoming messages received by means other than special 
messenger. Hie dead file is disposed of daUy or oftener as 
directed by the unit communication officer. Unless other- 
wise directed by the commander, it is turned over to S-1 at 
frequent Intervals so that messages may be included in the 
unit journal. (See par. 257.) 

e. Code clerk's file. — ^Thls file contains the original dear 
copy of all outgoing messages sent as cryptograms and the 
original copies of all incoming cryptographed messages. 
Caution: Clear arid cryptographed copies of the same mes- 
sage must never be filed together. The file is disposed of 
daily as directed by the, unit communication officer. (See 
par. 257d.) 

■ 47. Handling Messages (see par. 21c) . — The following pro- 
cedure Is one of several methods which may be used in 
handling messages at a message center. It should be re- 
membered that the assignment of duties as tabulated below is 
functional and that one man may perform several or all func- 
tions in a certain message center, whereas one or more men 
may be necessary to perform a single function in another. 

a. Message center chief. — (1) Outgoing messages. — (a) 
Receives message in duplicate from writer. (See fig. 1.) 

(b) Makes skeleton copy when single copy or bimdle of 
maps is submitted to message center. 

(c) Writes or stamps on front or back of both copies— 

1. Time filed. 

2. Message center nxunber. 

3. How sent. (See fig. 2.) 

(d) Checks message center number off number sheet by 
drawing diagonal line through corresponding number. (See 
fig. 3.) 

(e) Notes briefly, opposite the assigned number and in re- 
marks column of number sheet, data which he considers 
necessary for reference, (See 3.) Examples: 

1. Writer’s designation. 

2. Addressee, 

3. Method of transmission (Rad, Tg, etc.). 

4. Precedence. 
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</) If the message Is to go forward In the clear, he provides 
for its authentication group in file heading of the message 
and hands or delivers the original of the clear text message to 
the operator or messenger dispatcher and files the duplicate in 
the live file. 

(g) If the message is to be cryptographed, he passes the 
original of the message to the code clerk and files the dupli- 
cate in the live file. 

(h) When message has been delivered or transmitted he 
receives from — 

1. Siessenger dispatcher. — Signed receipt form or noti- 

fication of time of release of pigeon. (A receipt 
form may be a delivery list, a message envelope, 
the duplicate copy of a message, or a blank sheet 
of paper.) 

2. Operator or panel station. — Notification of time of 

receipt or time of aii'plane pick-up. 

(i) Draws a crossing diagonal line through the number 
assigned to the message on the munber sheet completing the 
letter X. (See fig. 3.) 

(1) Removes duplicate copy of message from live file and 
if sent by~ 

1. Messenger. — Attaches receipt form and files both in 

dead file. 

2. Electrical means, pigeon, or airplane pick-up . — 

Services duplicate copy by entering in blank 
space on face the time of receipt, or time of 
release, or time of pick-up, and his personal 
sign, and files in dead file. 

(2) Incoming messages . — (a) From local operators. 

1. For local delivery. — Receives the duplicate copy re- 

ceipted by addressee, if delivered by the radio 
operator, and files in deaid file, or the original 
and duplicate, which are handled as in b(l) 
below. 

2. For relay. — Receives original and duplicate of 

cryptographed or clear message. Handles same 
as outgoing message, except message center 
number is not given. Enters time filed and 
how sent on both copies of message. 
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(b) From scheduled messengers. 

1. For local delivery. — ^Receives messages and signs 

receipt form; writes or stamps his own mes- 
sage center designation, date and time of re- 
ceipt on the face, back, or cover; checks the 
authentication group of clear text messages (if 
not already done), marks them "Authenti- 
cated” or "Not authenticated," and hands the 
messages to messei^er dispatcher, or passes 
cryptograms to code clerk; files completed re- 
ceipt forms in dead file when received from 
messenger dispatcher. 

2. For relay. — Proceeds as In f above, handing mes- 

sage to operator or messenger dispatcher. If 
necessary, makes skeleton copy and handles it 
like a duplicate copy of an outgoing message. 

b. Code clerk. — (1) Outgoing messages. — (a) Receives 
original message from message center chief. (See fig. 2.) 

(b) Cryptographs messages, making an original copy only. 

(c) Enters following pertinent data on cryptographed 
copy: 

1. Message center data. 

2. If going by electrical means, inserts unit designa- 

tion of addressee or call sign of unit, operating 
instructions if any, authentication group, and 
priority, if any. (See fig, 4.) 

2. If going by messenger, inserts official designation 
of addressee and writer in clear on message or 
envelope. 

(d) Forwards completed cryptogram to operator or mes- 
senger dispatcher when message is to go via messenger. 

(e) Piles original clear message. 

(/) Destroys all work sheets by burning. 

(2) Incoming messages. — (o) Receives original of message 
from operator or message center chief. (See fig. 8.) 

(b) Marks message "Authenticated" or "Not authenti- 
cated.” (See fig. 9.) 

(c) Decryptographs message. 

id) Delivers original clear copy to addressee and gets re- 
ceipt on duplicate which he gives to message center chief. 
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(e) Destroys all work sheets by burning. 

c. Operator. — (1) Outgoing messages. — (a) Receives the 
original message from — 

1. Message center chief if clear text, 

2. Code clerk if cryptc^raphed. 

(b) Transmits message. 

(e) Obtains receipt. 

(d) Services message. 

(e) Notifies message center chief of time of receipt and 
files message. 

(2) Incoming messages. — (a) Copies message in duplicate. 

(b) Services message. 

(c) If message Is in clear, passes it in duplicate to the 
message center chief who receipts .on the duplicate. Local 
commander may require that he deliver the original in clear 
to the addressee when nearby, and obtain his receipt on the 
duplicate. Files receipted duplicate. 

(d) If message is cryptographed, hands original to code 
clerk and files duplicate. 

d. Messenger dispatcher. — ( 1 ) Outgoing messages. — (a) 
Heceives original message from — 

1. Message center chief if clear text. 

2. Code clerk if cryptographed. 

(b) Special messenger service — 

1, Prepares receipt form by entering message identifi- 

cation and time dispatched thereon, (See fig. 
12 which illustrates message envelope as receipt 
form.) 

2. Hands message and receipt form to messenger and 

gives him any necessary Instructions concern- 
ing the delivery. 

<e) Scheduled messenger service — 

1. Enters on receipt form the mes^ge identification as 

each message Is received. 

2. At time scheduled for next messenger’s departure, 

writes or stamps the time dispatched on the 
receipt form and hands message and receipt 
form to messenger. 

(d) If message is to go by pigeon, he places message in 
message holder, releases bird, and notifies message center 
chief of time of release. 
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TIMC DISPATCHEO. 



T)MC RCTURNCO. 



ri <03S^ 

Figure 12. — Message envelope properly filled out by messenger 
dispatcher. 

(e> If message Is to go by airplane pick-up, be sends mes- 
sage to panel station, which notifies message center chief of 
time of pick-up. 

(/) Enters time returned on signed receipt form when It is 
returned by fecial or scheduled messenger. (See fig. 13 
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TjL'4Q34A 

Figure 13. — Message envelope properly completed when used as a 
receipt form. 
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which illustrates completed message envelope as receipt form.) 

(fir) Hands receipt form to message center chief. 

(2) Incoming wiessages. — (a) Receives messages from mes- 
sage center chief (code clerk and operator during heavy 
traffic) . 

(b) prepares receipt form and dispatches messenger with 
receipt form and message. 

(c) When signed receipt form is returned, writes or stamps 
time returned in proper place. 

(d) Hands completed receipt form to message center chief. 

e. Messengers. — (1) Outgoing messages. — (a) Special mes- 
senger. 

1. Receives message and receipt form from messenger 

dispatcher. 

2. Delivers message to addressee and obtains receipt. 

(Special messengers deliver all messages for 
division headquarters to division message 
center.) 

2. Returns to own message center and writes his Identi- 
fication on face of receipt form and hands to 
messenger dispatcher. 

(b) Scheduled messenger. 

1. Receives messages and receipt form from messenger 

dispatcher. 

2. Delivers messages to distant message center chief 

(addressee if not served by another message 
center) and obtains signatures and times of 
receipt on receipt form. 

13. Returns to own message center, writes his identlfica- 
cation on face of receipt form and hands to 
messenger dispatcher. 

(2) Incoming messages.—'Pov incoming messages a loc^ 
messenger Is employed during peak trafBc loads who — 

(a) Receives message mid receipt form from messenger 
dispatcher for local delivery. 

(b) Delivers message to local addressee and obtains receipt 
on receipt form. 

(c) Returns to message center and enters his Identification 
on face of receipt form. 

,(d) Hands receipt form to messenger dispatcher. 
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■ 48. Messenger Service. — a. Scheduled. — (1) Scheduled 
messenger service is established only when the command 
posts and establishments are fixed for a sufficient length of 
time to warrant its employment. During combat, scheduled 
messenger service usually is not employed by units smaller 
than the division. 

(2) Scheduled messengers always deliver their messages to 
the message center of the addressee. Receipt for messages 
is obtained on a receipt form, 

(3) The signed receipt form is returned by the scheduled 
messenger to his own messenger dispatcher or message center 
chief. 

b. Special. — (1) Special messengers should always be avail- 
able. They are dispatched as needed. 

(2) Special messengers dispatched to the headquarteit of 
divisions or higher units deliver their messages to the message 
center of the unit concerned. 

(3) Special messengers arriving at headquarters below the 
dlvisloQ deliver clear text messages direct to the addressee 
and cryptographed messages to the message center, securing 
receipt therefor. Information && to the location of offices is 
secured from the message center. Whenever practicable, an 
incoming messenger calls at the local message center after 
delivering his message In order that advantage may be taken 
of his return trip. However, his return will not be delayed 
for this purpose. Special arrangements are made to obtain 
receipt for messages sent by return messenger. 

(4) The signed receipt form is returned by the special mes- 
senger to his own messenger dispatcher or message center 
chief. 

e. Local4 — In some situations, particularly in higher units 
due to dispersion of command post installations and other 
factors, it may not be practicable for the message center chief 
or the code clerk to hand messages direct to the transmitting 
agency or for operators or the code clerk to deliver their 
incoming messages direct to the addressee. Local messengers 
must then be available to provide for local deliveries within 
the command post. 
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Section IV 

MILITARY CRYPTOGRAPHY 

■ 49. Use of Cryptograms. — a. In time of war or national 
emergency, all messages to be transmitted by radio or by other 
means when danger of hostile or unauthorized interception 
exists, are cryptographed and. if necessary, authenticated, 
except that — 

(1) When the tactical situation is such that time cannot 
be spared for cryptographing and when the information to 
be transmitted, if intercepted by the enemy, cannot be acted 
upon in time to influence the situation, the commanding 
officer or his authorized representative may order the trans- 
mission of messages in plain language. Written messages 
will be marked, “Send In clear,” over the signature of the 
commander or his authorized representative. Responsibility 
for transmissions by radiotelephony in the clear rests with 
the ofiBcer in charge of the transmitting station. When writ- 
ten or oral messages In the clear are authorized, the maxi- 
mum care must be taken to avoid disclosing the contents of 
future plans or locations of friendly troops and installations. 
The use of prearranged messages in the clear will expedite 
transmission. 

(2) Commanders of units smaller than a division may au- 
thorize the normal transmission of messages in clear text 
which are to be acted upon immediately In rapidly moving 
situations. 

(3) Transmission of artillery fire-control messages is in 
clear. (Fire-control code is considered clear text.) 

b. All cryptographing and decryptographing of messages 
at a headquarters are performcjd in the message center, ex- 
cept as authorized in paragraph 44, unless the message re- 
quires a code or cipher not in the possession of the message 
center. The message center is provided with the authorized 
codes, cipher devices, and keys. 

c. If it becomes necessary to modify the wording of a mes- 
sage to facilitate cryptographing. the modified text should be 
submitted to the writer before cryptographing. 

■ 50. Definitions. — A knowledge of the following terras is 
essential for all personnel handling code and cipher mes- 
sages: 
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a. “Plain text”, “clear text”, or “plain language” is the text 
of a message which, on its face, conveys an intelligible mean- 
ing in a spoken language. 

b. “Secret text” or “secret language” is the text of a mes- 
sage which, on its face, conveys no intelligible meaning in 
any spoken language. The secret text of a message consti- 
tutes a cryptogram, 

c. “Cryptography” is the science which treats of the various 
means, methods, and devices for converting plain-text mes- 
sages into cryptograms and reconverting the sO-produced 
cryptograms into their plain-text forms by a direct reversal 
of the steps or processes employed In the original conversion. 

d. “Cryptograms” are of three types as follows; 

'(1) Cipher . — A cryptogram in cipher is one which has 
been produced by taking the individual letters of the plain 
text as units and applying to them either or both of two 
cryptographic processes known as “transposition” and “sub- 
stitution” explained below. The resulting secret text Is called 
“cipher text” and the operation of producing it is called 
“enciphering”; the reverse operation, that of reproducing the 
plain text from the cipher text by a direct reversal of the 
steps involved in its encipherii^, is called “deciphering.” 
The basis of every cipher system is an agreement between 
correspondents covering the general method and the steps to 
be followed in cryptographing. That part of the agreement 
which specifically controls the steps under the general method 
is termed the "key.” The key is usually of a variable nature, 
changeable at the will of the correspondents. Normally it 
consists of an easily remembered word, phrase, or sentence; 
or of a number or series of numbers derivable from a word, 
phrase, or sentence. In .signal communication, keys are 
changed In accordance with signal operation instructions. 

(a) Transposition cipher . — The cryptographic process 
known as transposition consists in rearranging the letters 
(rarely syllables or whole words) constituting the plain text so 
that the resultant text becomes unintelligible. The letters 
undergo no change in identity; only their relative order is 
altered. A cryptogram which has been produced in this way 
is termed a “transposition cipher.” 
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(b) Substitution cipher . — ^The cryptographic process known 
as substitution consists in replacing the letters constituting 
plain text by other letters, figures, sjonbols, etc. Here the 
letters undergo a change in identity without a change In their 
relative order. A cryptogram which has been produced in 
this way is termed a "substitution cipher.” 

(c) Combined cipher . — ^When both of these processes have 
been applied in producing a ttyptogram, the latter is termed 
a combined ‘‘substitution-transposition cipher." 

(2) Code. — (a) A cryptogram in code is one which has 
been produced by taking whole sentences, phrases, words, 
letters, or numbers of plain text as units and replacing them 
by arbitrary groups of symbols given as their equivalents in 
a code book. The resulting secret text is called “code text” 
and the operation of producing it is called “encoding”; the 
reverse operation, that of reproducing the plain text from 
the code text by reference to the code book, Js called “de- 
coding.” A one-part code consists of an alphabetical list of 
code groups with a corresponding alphabetical list of equiva- 
lent meanings. This one section serves both for encoding 
and decoding messages. A two-part code consists of two 
sections; an encoding section and a decoding section. The 
encoding section comprises an alphabetical list of meanings 
set opposite random code groups. The decoding section com- 
prises an alphabetical list of code groups with their equiva- 
lent meanings set opposite them. Since the one-part code 
lists both the code groups and the equivalent meanings alpha- 
betically, a cryptanalyst is enabled to confine his search for 
the proper equivalent word to words whose initial letter oc- 
curs in a small section of the alphabet, whereas any word 
might be the equivalent meaning of a code group in a two- 
part code. As a consequence, the two-part code is much more 
secure than the one-part code. 

(b) Code groups or code words are arbitrary groups of 
symbols constituting code text. They usually consist of let- 
ters or figures, rarely of both. 

(3) Enciphered code . — crytogram In enciphered code is 
one which has been produced by first encoding the plain text 
and then enciphering the code text. 

e. To “cryptograph” a message is to convert its plain text 
into secret text. This is a convenient term to use in re- 
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ferring to the processes involved without indicating or specify- 
ing whether they are methods of enciphering or encoding. 

/. To “decryptograph” a message is to reconvert its secret 
text into plain text by a direct reversal of the operations in- 
volved in its cryptographing. “nus is a convenient term to 
use in referring to the processes Involved without indicating 
whether the crirptogram is in (dpher, in code, or in enciphered 
code. As enciphering and encoding are forms of crypto- 
graphing. so deciphering and decoding are forms of decrypto- 
graphing. 

p. “Cryptanalysis” is the name applied to the steps and 
processes Involved in conveiiiing cryptograms (usually of hos- 
tile origin) into plain text by means other than those nor- 
mally employed in decryptographing messages of friendly 
origin. 

■ 51. Safety Afforded by Crypiography. — Codes and ciphers 
are used to condense messages or to maintain the contents 
secret, except from the addressee, or for both purposes. 
Unless secrecy is reasonably certain, all additional time, labor, 
and danger of error involved in cryptographic messages is 
wasted: moreover, the correspondents may be lulled into a 
false sense of security In the belief that their messages are 
secret, when, in fact, the enemy may have cryptanalyzed 
them and taken action accordingly. With the use of radio as 
well as other means of electrical communication, the safe- 
guarding of codes and ciphers has assumed a paramount 
importance. No cyptographic system suitable for a volumi- 
nous oflBcial correspondence Is absolute proof against the 
organized, cooperative efforts of a large and well-trained 
staff of cryptanalysts. Practically every cipher system that 
has ever been employed for military purposes has been solved 
and practically any code book can be reconstructed by 
analysis, given a sufficient number of cryptograms and the 
personnel and time necessary to accomplish it. 

■ 52. Comparison of Codes and Ciphers. — a. Both code and 
cipher methods are needed in the military service. The prin- 
cipal factors to be considered in comparing them are — 

(1) Simplicity, rapidity, practicability. 

(2) Secrecy. 

(3) Accuracy. 

(4) Economy. 



65 




52-53 



BASIC FIELD MANUAL 



b. In general, code is a more rapid and more simple method 
of secret communication thim is cipher. The processes of 
enciphering and deciphering require very close mental atten- 
tion to avoid errors, and are usually much slower than those 
of encoding and decoding, which are more nearly automatic. 
This is of greatest importance in the combat zone. There 
are some very small cipher devices which tend to reduce the 
mental strain to a minim um, but usually the cryptograms 
they yield are not as secret dis those produced by a good code, 
especially when many messages are available for enemy inter- 
ception. 

c. Code systems are, on the whole, more secret than cipher 
systems, depending upon the type of code, the extent of its 
vocabulary or contents, and the extent to which it is used; 
that is, the number of messs^es transmitted. Furthermore, 
the solution of one message as a rule does not entail the im- 
mediate break-down of the whole system, with the consequent 
solution of all other messages in the same key, as It does in 
ciphers. However, it is necessary at all times to guard the 
code book so that It does not fall into the hands of the enemy. 
Actual possession Is not always necessary, for a single oppor- 
tunity to copy or memorize certain parts Is sufficient to com- 
promise the whole code. 

d. Code systems, on the whole, are less accurate than 
cipher .systems and are more subject to the necessity for 
repetition of messages, because a mistake in one or two code 
groups may obscure, alter, or render unintelligible the mean- 
ing of a whole message, whereas the meaning of a few letters 
which are in error in cipher may be supplied by the context. 

e. Code text is usually shorter than the equivalent plain 
text. Codes of the two-part type must be changed rather fre- 
quently to maintain secrecy. This necessitates repeated proc- 
esses 'of preparation, printing, and distribution, all of which 
take much time and labor. 

E 53. Authorized Military Codes and Ciphers.— a. Codes. 

The authorized codes when issued are accompanied with 
detailed instructions. The codes vary in type and composition 



P'* 




SIGNAL COMMUNICATION 



53 



to fit the specific requirements. See AR 380-5 for the manner 
in which codes are authorized to be used. 

b. Special codes . — Sucjh codes as address and signature 
codes, map coordinate codes, geographic, meteorological, and 
supply catalog codes, as well as appendixes to the various 
codes mentioned in a above, may be published from, time 
to time. 

c. Prearranged message codes . — ^To reduce the time re- 
quired for cryptographing and trans mi ssion In tactical situa- 
tions. a single code group, the meaning of which will not be 
readily apparent to the enemy, may be used to convey a short 
complete tactical message. A listing of such code groups, 
together with their meanings, may be prepared in advance of 
tactical operations by unit commanders, and is called a pre- 
arranged message code. Security from enemy knowledge is 
based on frequent changes of the messages or In the assign- 
ment of code groups for the messages. The following is an 
example of the type of material suitable for a prearranged: 
message code: 

Code group Meaning 

Tg Tp 

AB AFIRB Combat team 82 now at . 

LO LOVE OPTION Division CP now at GETTYSBURG. 

Employment of the 2-letter groups will give a possibility of 
676 different combinations. Generally a limited number of 
groups will be required, and the selections of 2-letter groups 
having the greatest phonetic difference when transmitted in 
the international Morse alphabet should be used. The use of 
the authorized phonetic alphabet for telephone or radiotele- 
phone transmissions insures phonetic differences. Short, dis- 
tinctive words also may be used as the code groups, care 
being taken to avoid having two or more words of similar 
phonetic content. Where the signal officer feels that mes- 
sages sent In the prearranged messag^e code may be confused 
with messages in other codes, an Indicator group may be 
assigned for use with the prearranged message code. 

d. Ciphers . — Among others, the cipher device M-94 and 
converter M-209 are authorized for use in the military service 
(see secs. V and VI) . 

e. Indicators. — (1) A partial list of the various message 
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codes and ciphers with their indicators and the number of 
characters comprising each group is shown below. Indicators 
of codes authorized for training inciude the letter T before 
the number. For example, DPCT2 is the indicator for Train- 
ing Edition No. 2 of the Division Field Code. Similarly, those 
authorized for use in maneuvers include the letter M. For 
example, AGLMl is the indicator for a maneuver issue of the 
Air-Ground Liaison Code. 



Name of code or cipher 


Indicator 


Number of 
characters 
per group 










l)FO, followed hy a number. ... 
AOL, followed liy a number. . . . 
M, followed by two letters 










4. fi, e or 7 
6 
6 

6 


Olphfir Dnvfnfl M-f)4 




System indicator (see signal 
oiwration instructions) . 
Mess^ indicator (see TM 11- 
3S0). 





(2) In place of the above indicators which, in effect, are 
clear-text abbreviations of the code or cipher system being 
used, secret or confidential indicators may be used, which 
resemble the code or cipher groups of the message and which 
can be interpreted only by reference to the special secret or 
confidential instructions which explain their meanings and 
use. 

■ 54. Rules for Use of Codes and Ciphers (AR 380-5) . The 

following general rules govern the use of codes and ciphers; 

a. The instructions contained in each code book or fur- 
nished with each cipher system must be carefully studied and 
thoroughly understood before the code or cipher is used. 

b. Care should be exercised to prevent the loss or compro- 
mise of a code book or cipher key. If a code book is lost or 
possibly compromised, the fact should be reported promptly 
to higher headquarters. 
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c. Except prearranged codes as indicated in paragraph 
53c, no code or cipher which has not been approved by 
higher authority should be employed within any unit. 

d. Care should be exercised that only one edition of a code 
of a particular class, or only one cipher key is being Used 
within a unit at one time. When a code is replaced by a 
new code or a new edition, ttie replaced code will be destroyed 
by burning unless otherwise ordered. 

e. Cryptographic messages should be short and concise. 
Long messages facilitate solution by the enemy. 

Never repeat a message in a code or cipher other than 
the one In which it was or^nally sent. If the enemy has 
already solved one of the codes or cipher keys used, he will 
translate the message by that code or cipher key and will 
thus be given clues to the solution of the other code or 
cipher key. 

p. Never cryptograph a message which has been sent pre- 
viously In clear and never send a message in clear which has 
been sent previously as a cryptogram. If the enemy com- 
pares the cr3T3tographic message with the clear message, he 
will be able to break into the code and solve other messages, 
or in the case of ciphers, he will have the key for the solu- 
tion of all other messages. 

h. Never mix secret and clear text in the same message. 
This applies also to abbreviations and signs of punctuation 
which are equivalent to clear text. If clear text of any kind 
whatever is left in the message, the enemy can more easily 
discover the meaning of the secret text. If cryptographed 
at all, the entire message must be cryptographed. 

i. A cryptographed message never should be filed with the 
clear message. (See par. 46e.) 

j. Capital letters should be employed throughout in writ- 
ing cryptograms in order to avoid errors. The grouping of 
the letters of code text corresponds to the length of the code 
groups as given by the book; ciirtier text is written and 
transmitted in groups of five letters. (See par. 33.) 

k. Do not cryptograph the address and signature. Where 
a particular addressee or originator must be indicated, it 
should be handled as described in paragraph 38b. 
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Sechon V 

CIPHER DEVICE M~94 

■ 53. Purpose and Distribution. — Cipher device M-94 is a 
cryptographic instrument that is an item of equipment issued 
by the Signal Corps to ah message centers as one of the 
authorized means for secret commiuiicatlon. It is also an 
item of equipment possessed by all naval units and stations, 
including those of the Marine Corps, and can be employed In 
certain classes of secret intercommunication between the 
Army and the Navy when specific arrangements therefor 
have been made by the appropriate commanders. (See fig. 
14.) 

CAUTION: When in- danger of capture, thoroughly de- 
stroy the cipher device beyond use or repair and, if possible, 
beyond recognition. 




/ 



Figure 14. — Gipher device M-94. 



■ 56. Description. — a. The device is made of aluminum al- 
loy and consists of the following parts: 

(1) A central shaft, the left end of which terminates with 
a projecting shoulder, the right end of which is threaded. 
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(2) A set of 25 alphabet disks, on the rim of each of which 
there is stamped a different, completely disarranged alphabet. 

(3) A guide-rule disk, consisting of a blank or unlettered 
disk from which projects a guide rule, 

(4) A retaining plate, consistii^ of a thin disk upon one 
sui-face of which is stamped the name and type number of the 
device. 

(5) A knurled thumb nut. 

b. Kach disk has a hole at the center suitable for mount- 
ing it upon the central shaft upon which the disk can be 
revolved forward or backward. The left face of each alpha- 
bet disk is provided with a circle of 26 equidistant slots; the 
right face is cupped and carries at one point on the inside 
rim of this cup a small projecting lug. The guide-rule disk 
also carries such a lug. When the disks are assembled upon 
the shaft, the lug on each disk engages with one of the slots 
on the adjacent disk on the right and thus the disks can be 
held In engagement in any desired relative positions by 
screwing down the knurled thumb nut against the retaining 
plate, wlilch is inserted between the last alphabet disk and 
the nut. 

e. When the thumb nut and the retaining plate are re- 
moved and the alphabet disks are taken off the shaft, it will 
be noted that each alphabet disk is stamped on Its inside or 
cup surface with an identifying symbol consisting of a num- 
ber that is above the central hole and a letter that is below it. 
Tire numbers run from 1 to 25, inclusive, the letters from 
B to Z, inclusive. These symbols are employed to designate 
the sequence in which the alphabet disks are to be assembled 
upon the shaft In cryptographing or decryptographing mes- 
sages as described in paragraph 58. Either symbol may be 
used for this purpose (as prearranged) but for the present, 
only the numerical identifying symbols will be so used. 

B 57. Necessity pok Key and Providing for Changes 
Therein. — a. Messages cryptographed by the same sequence 
of alphabet disks can remain secure against solution by a 
well-organized and efficient enemy cryptanalytic section for 
only a relatively short time. A conservative estimate would 
place the mi nim um at 6 hours, the maximum at 2 or 3 days. 
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For this reason it is necessary to change the sequence from 
time to time, and the method for determining or indicating 
the new sequence must be agreed upon in advance and thor- 
oughly understood by all who are to use the instrument. 

b. The sequence in which the alphabet disks are assembled 
upon the shaft constitutes the key in this cipher system. 
When a change in key is to take place, exactly what the new 
key will be and the exact moment it is to supersede the old 
key will be determined by the proper commander and will 
be published in signal operation Instructions. (For example, 
see par. 265/.) 

■ 58. Detailed Instructions for Setting Device to a Pre- 
determined Key.— a. The method prescribed herein is based 
Upon a key word or key phrase from which the sequence of 
numbers constituting the key for assembling the alphabet 
disks may be obtained by following a simple, standardized 
procedure. A relatively long sequence of numbers (which 
would be difficult to remember) may thereby be derived at 
will from a word or phrase (which is easy to remember) 
and the necessity of carrying the key in written form upon 
the person eliminated. The basic key word or key phrase, 
together with the numerical key derived as shown below, is 
distributed throughout the command In signal operation 
instructions. 

b. Assume that the key phrase so distributed is CHINESE 
LAUNDRY. The detailed steps for deriving the numerical 
key sequence are as follows: 

(1) Prepare a sheet of paper by drawing cross sections 
^ 4 -inch square, 25 squares to the line, unless prepared sheets 
are available. 

(2) Insei’t In the top row of squares the series of numbers 
from I through 25. Thus: 



n 


El 


FI 


n 




H 


n 


Cl 


a 


ES 


13 


fa 


m 


m 


m 


m 




m 


EH 










m 


m 





















































7L-3S33 



(3) Beginning under the number 1, insert the successive 
letters of the key phrase in the second line of squares under 
the successive numbers. Thus: 
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B 


B 


B 


B 


B 


B 


B 




B 


B 


B 


m 




m 


m 


m 


m 


m 






m 


0 


m 


m 




B 


B 


B 


B 


g 


B 


B 


B 


fl 


B 


fl 


B 


a 


B 


fl 


m 


fl 


fl 


B 


B 


fl 


fl 


■ 


m 


i 


!B 


B 


fl 


B 


■ 


B 


B 


fl 


B 


B 


fl 


B 


■ 


fl 


B 


m 


B 


■ 


■ 


fl 


B 


■ 


■ 


m 


Bi 
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(4) Extend the key phrase by repetition until there is a 
letter under the number 25, making a key sequence of 25 
letters. (If the key phrase should contain more than 25 
letters, those after 25 are merely omitted.) Thus: 



a 


Q 


B 


fl 


a 


B 


B 


□ 


B 


ES 


fl 


fl 


m 


fl 


fl 


fl 


fl 


fl 


fl 


m 


fl 


fl 


fl 


m 


fli 


in 


n 


fl 


n 


a 


a 


B 


B 


fl 


fl 


11 


11 


a 


a 


a 


fl 


a 


a 


a 


a 


a 


9 


a 


B 


9! 


□ 






□ 


c 


c 




□ 


□ 






□ 


u 


u 




-j 




u 




N 


1 




w 




w 



TL-3ZS5 



(5) Number the letters of the key sequence serially from 
left to right in accordance with their relative position in the 
ordinary alphabet. The letter A comes first In the ordinary 
alphabet, and occurs twice In the illustrative key sequence; 
therefore, write the number 1 under the first appearance of 
A in the key sequence and the number 2 under Its second 
appearance. Thus: 



B 


B 


B 


B 


a 


B 


B 


B 


B 




fl 


fl 


ES 


fl 


fl 


fl 


a 


fl 


fl 


fl 


fl 


fl 


fl 


m 


fl 


a 


□ 


a 


El 


B 


B 


B 


B 


B 


□ 


B 


9 


a 


a 


a 


9 


a 


a 


a 


a 


9 


9 


a 


9 


||. 


B 


B 


fl 


B 


a 


fl 


a 


fl 


□ 


B 


B 


fl 


■ 


B 


a 


B 


a 


a 


a 


a 


a 


9 


a 


B 


B 


fl 


B 


B 


B 


a 


fl 


a 


B 


B 


B 


B 


B 


■ 


B 


a 


B 


a 


a 


a 


a 


a 


9 


B 


B 


■ 



n.-3i36 



(6) The next letter in the ordinary alphabet is B. Ex- 
amine the key sequence carefully to see if it contains the 
letter B. Since this letter does not appear In the key sequence, 
examine the key sequence for the letter C. This letter 
occurs twice in the illustrative key sequence. Write the num- 
ber 3 under the first appearance of the letter C and the num- 
ber 4 under the second appearance of the letter C. Thus: 



a 


B 


B 


B 


a 


B 


B 


B 


B 


fl 


fl 


fl 


a 


fl 


m 


fl 


a 


fl 


a 


fl 


fl 


fl 


fl 


fl 


fl 


a 


□ 


B 


□ 


B 


B 


□ 


B 


B 


B 


□ 


a 


a 


a 


3 


a 


a 


3 


3 


3 


3 


9 


3 


B 


3 


B 


9 


fl 


B 


a 


B 


B 


fl 


B 


B 


B 


B 


■ 


B 


9 


B 


a 


3 


3 


a 


B 


9 


a 


B 


a 


B 


B 




= 


I] 


□ 


p 


p 


- 


□ 


□ 


- 




- 


p 




- 




- 


-j 






- 


- 


- 
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(7) The next letter In the ordinary alphabet Is D, which is 
present in the illustrative key sequence. Assign the number 
5 to the only appearance of the letter D and so on through the 
alphabet taking each letter successively and assigning the 
next number in sequence to each appearance of the letter in 
the illustrative key. The work must be done carefully in 
order that no letter will be overlooked. If an error is made in 
the early stage of deriving the key, start anew. Be especially 
careful with letters which follow each other in the ordinary 
alphabet, but which are present in the key sequence in re- 
versed order, such as the combinations ED, PE. ON, and so on. 
It is easy to make a mistake in these cases and as a conse- 
quence, the assigned numbers will appear in reverse order. 

(8) When the numbering process is completed and it the 
work is correctly performed, there will be a number under 
every letter of the key sequence and the highest number will 
be 25. If not. an error has been made. Check the work and 
better still, if two clerks are available, each should derive the 
key independently and the final results checked by comparison. 

(9) The key phrase selected for the foregoing example will 
yield the following key: 



H 


a 


a 


a 


s 


□ 


□ 


□ 


B 










E] 


m 


m 


ESI 


ES 


ES 


m 


m 


m 


m 


m 


m 


a 


□ 


a 


El 


01 


B 


El 


a 


a 


□ 


a 


a 


a 


B 


B 


B 


El 


B 


B 


B 


a 




a 


a 


a 


o 




m 


m 




E! 


a 


ES 


B 




m 


a 




m 


B 




m 


m 


B 




B 




a 


m 


m 


- 


- 


- 




- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


_ 


- 


- 


- 















Zi-sess 



(10) This sequence of numbers Indicates the order in which 
the successive alphabet disks are to be assembled on the shaft 
from left to right. According to the foregoing key sequence, 
place the alphabet disk No. 3 on the shaft immediately to the 
right of the guide rule disk; following disk No, 3, disk No. 10, 
and so on, are placed successively to the right of the guide- 
rule disk. Disk No. 19 is the last disk to be placed on the 
shaft using this particular key. When disk No. 19 is In place 
on the shaft, put on the retaining plate and the thumb nut. 
Turn the thumb nut on to the shaft sufficiently to retain the 
assembly and yet permit the revolving of the Individual disks 
on the shaft. The device is now ready for enciphering and 
deciphering messages. 
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■ 59. Cryptographing a Mbssagc. — Suppose the following 
message Is to be enciphered with the key used in paragraph 58 : 

CO 3d INF 

HAVE JUST BEACHED EASTERN EDGE OF WOODS 
ALONG 552-592 ROAD WILL REMAIN IN OBSERVATION. 

CO 2d BN 

a. Omitting the address, write the message down on the 
work sheet underneath the key line In lines of 25 letters each. 
(With experienced Code clerks, the work sheet may be 
omitted.) Allow two blank lines between each line of clear 
text set down on the paper for the insertion of the enciphered 
text. (For procedure in enciphering abbreviations and mun- 
bers appearing in the text of the message, see paragraph 60.) 
Thus: 




b. Revolve the disks on the shaft one by one, alining the 
first 25 letters of the message to form one continuous row of 
letters from left to right with the aid of the guide rule. After 
alining all 25 letters, lock the assembly in place so that no 
disk can become displaced in furttier manipulation of the 
cylinder. The row of letters now appearing along the guide 
rule should be checked at this point to be sure that the text 
in clear appears as written on the work sheet. 

c. The circumference of the cylinder now presents 26 rows 
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of letters, 24 of which are visible, the remaining two being 
hidden or partially obscured by the guide rule. One of the 24 
visible rows is the clear text row; the remaining 23 are cipher 
text rows, any one of which may be used as the cipher text.. 
Select one of the cipher text rows at random and write the 
letters composing this row immediately under the clear text 
on the work sheet. Assume that you chose the row begin- 
ning JUKLD, the first row on the work sheet would then read 
as follows: 
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B 


B 


0 


B 


B 


D 


B 


B 


m 


B 


B 




a 


a 


m 


B 
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a 
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a 
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m 


Q 
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□ 


Q 
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□ 
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B 


m 


a 


a 


a 


a 


B 


a 


B 


a 


B 


a 


a 


a 
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B 


□ 
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B 
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m 
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B 


a 
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a 


a| 


B 


B 


§ 


B 


B 


B 


B 


11 


B 


a 


fl 
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a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a; 


B 


B 


B 


a 


B 


H 


H 
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a 


a 


a 
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a 
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It is not necessary to make a record of the cipher text row 
(above or below the plain text row) used as the cipher text nor 
Is it necessary to indicate anywhere in the cipher text which, 
row was used. 

d. Loosen the thumb nut but do not remove it from the 
shaft. Aline the next 25 letters of the plain text as in b 
above and tighten the thumb nut once more. Recheck your 
work and then select another cipher text line from the 23 
lines available, except the one used in enciphering the first 
line of the text. Write the cipher line thus obtained under 
the second clear text line on the work sheet. Assume you 
select the line beginning YUYEZ, the work sheet will now 
appear as follows: 
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e. Continue this process In a similar manner with the third 
line of plain text. Do not make a practice of selecting any 
particular line of cipher text above or below the clear text. 
Avoid the selection of the line above the clear text line and 
the line below the guide rule. Assume that instructions have 
been followed up to this point and that you have selected the 
cipher text row beginning EAPTH to represent the third line 
of clear text, the work sheet now appears as follows: 
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f. Because the signature Is not enciphered, there are only 16 
letters remaining to be enciphered which are not enough to 
complete a row of cipher text. Aline this third line of clear 
text consisting of 16 letters and select a row of cipher text 



556773 “— 43 6 
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to represent them. Assume that you select the row beginning 
MEQRH. the work sheet now appears as follows: 
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g. Now copy the cipher text on the message form In flve- 



letter groups. 


It will then 


1 appear 


as follows; 




JUKLD 


YKITZ 


IIVCY 


CVUYV 


PYWHJ 


YUYEZ 


DHVUZ 


DBQPO 


ZMCFN 


BJJIX 


EAPXH 


YOWHK 


WWTNY 


GMPRZ 


JIFAD 


MEQRH 


BPOJT 


YUQNT 


W 





h. The last group of the message is not a complete group 
of five letters; make it a complete group by adding four X’s. 
These are not cryptographed, but are merely added to com- 
plete the cipher group. The final work sheet on this mes- 
sage will appear as follows; 



JUKLD YKITZ IIVCY 
YUYEZ DHVUZ DBQPO 
EAPTH YOWHK WWTNY 
MEQRH BPOJI YUQNT 



CVUYV PYWHJ 
ZMCPN BJJIX 
GMPRZ JIFAB 

wxxxx 



The message as it now appears 



is one of many forms in 



which the enciphered text might appear externally, de- 



pending on which of the cipher text rows were selected for 
each line of the encipherment. 
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i. All Work Sheets utilized In cryptographing the message 
will be destroyed by burning. 

■ 60. Cryptographing Abbreviations. Punctuation Signs, and 
Numbers. — a. Authorized abbi-eviations appearing in the orig- 
inal plain-text message may be enciphered as abbreviations 
without periods. Examples: Am Tn=AMTN; E. V. Brown 
Sch=EVBROWNSCH. 

b. The writer of a mess^e must spell out the punctuation 
signs he wishes transmitted; for example, STOP, COMMA, 
COLON, etc. Otherwise punctuation signs will not be trans- 
mitted. (See par. 38a (3).) 

e. Cardinal and ordinal numbers when spelled out In let- 
ters in the original plain-text message are always enciphered 
exactly as spelled. 

d. Cardinal numbers when expressed in figures in the origi- 
nal plain-text message must be spelled out digit by digit in 
cryptographing. Examples: 

4=POUR 

40=POURZERO (not FORTY) 
400=-POURZEROZERO (nofPOUR HUNDRED) 
455 =FOURPIVEFIVE 
2005 =TWOZEROZEROPIVE 
12.01 AM=ONETWOZEROONEAM 
5.15 PM=PrVEONEFTVBPM 

To save time in the encipherment of numerals, an abbrevi- 
ated method of substituting one letter for each of 10 digits 
may be authorized in signal operation instructions. Thus 
“ALONG 552-592” might be enciphered as “ALONG JJP 
DASH JBP.” The substituted letters must then be enci- 
phered. 

e. Ordinal numbers above the ordinal number 10th, when 
expressed in figures followed by “d”, or “th”, are crypto- 
graphed merely as digits spelled out without adding the “d” 
or “th.” The omission of the “d” or the “th” will cause no 
Confusion or ambiguity. Examples: 3d Bn=THlRDBN; 7th 
Pk Tn--SEVENTHPKTN; 11th Rgt=ONEONEREGT; 403d 
Am Tn=FOURZEROTHREEAMTN', 

I 61. Decryptographino a Si^tessAGB. — a. If the key word or 
key phrase is known, the numerical key sequence can be de- 
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veloped as described in paragraph 58 and the set of alphabet 
disks assembled accordingly. Write the message to be de- 
cryptographed in rows of 26 letters on cross section paper, 
if available; leave space under each line for the Insertion of 
the plain-text letters. Using the cipher message given in 
paragraph 59A, it would appear under the key in the following 
form; 




Ti.‘S&44- 



b. Set up the first 25 letters of the cryptogram on the cipher 
device, alining the letters in a row from left to right. Fix 
the disks in place by screwing down the thumb nut and check 
your work. Rotate the cylinder scanning successive rows 
until one is found which is intelligible all the way across from 
left to right. One row and only one will be found. That 
row contains the first 25 letters of the plain text. Insert these 
letters in the proper place on the work sheet which will give 
the following: 
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C. Loosen the thumb nut and set up the next 25 letters of 
the cipher text. Lock the assembly in position and again 
check your work before scannir® the rows for one containing 
plain text. Again write these 25 letters down in their proper 
place on the work sheet and continue the process until the 
whole message has been decryptographed. 

d. If any difficulty is experienced In picking out a plain 
text row, the context of the preceding row should give a good 
clue as to the plain following it. In the message illus- 
trated above, the last four letters of the group are not to be 
decryptographed since they were merely added to make the 
last group of the cryptographed text a complete group of 
five letters. Omit them from the work sheet. 

e. Copy the plain text message on a message form. The 
Code clerk may, if authorized to do so by the message Center 
chief, convert the numbers which had to be spelled out to 
be enciphered to their equivalent arable numerals. Copy ab- 
breviations and punctuation signs exactly as they stand in 
the decryptographed message. 

Section VI 
CONVERTER M-209 

■ 82. Description and Use. — a. Converter M-209 Is a small, 
hand-operated, all-mechanical cryptographic machine that 
is an Item of equipment Issued by the Signal Corps to all 
message centers serving units below the division, and to cer- 
tain types of armored force vehicles, and aircraft. In enci- 
phering, it makes a printed record of the cryptogram; in de- 
ciphering, it makes a printed record of the plain text message. 
Its speed of operation is approximately 12 groups per minute, 
b. TM 11-380 contains detailed information regarding the 
construction and operation of the machine, necessary ad- 
justments, and repairs. While the manual may give illustra- 
tive examples of keying arrangements, specific cipher keys 
which are employed in actual field operations are issued in 
signal operation instructions. 
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Paragraphs 

Section I. General 63-65 

ir. Training of personnel, 66-71 

ni. Employment 72— &1 

rv. Dropped mesBagss 82—85 

V. Pick-up of messages 86-90 



Section I 
GENERAL 

■ 63. General. — Messenger communication is needed and 
used by all units from the smallest to the largest. Both per- 
sonnel and equipment are necessary for messenger communi- 
cation. but of all means of signal communication, it is most 
dependent upon personnel, and only to a minor degree upon 
equipment. All persons in the military service are directed 
to assist messengers carrying important orders or messages 
by pointing out the route. givir« directions, and providing 
transportation if necessary. 

■ 64. Personnel.— -a. The personnel needed for messenger 
communication consists primarily of messengers, but agents, 
airplane pilots, observers, and others are required in special 
situations. Usually messengers arc a part of message center 
sections of units operating a message center, but if they axe 
not, they should be attached to those sections for training and 
employment. These additional messengers will be provided' 
from personnel other than communication personnel by the 
commanding officer of the unit which the message center 
serves. 

(1) Messengers are persons who carry messages as defined 
in paragraph 5, In the field a dismounted messenger is 
named a runner. Other messengers .are named according to 
the means of transport used by them; as. mounted (horse), 
bicycle, motorcycle, motor, and airplane. 

(2) Agents are special messengers, usually noncommis- 
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sioned officers, employed by commanders for liaison with sub- 
ordinate, adjacent, or supported units (see pars, VI and 81). 

&. The great dependence of messenger communication upon 
personnel necessitates that personnel should be selected with 
the following characteristics as a basis: 

(1) Motorcycle, bicycle, mounted messengers, and runners 
should be young and sturdy. 

(2) Messengers, especially runners and agents, are re- 
quired to have courage to a marked degree. They are often 
sent on Important missions the accomplishment of which 
requires extraordinary self-reliance and endurance. 

(3) Messengers and agents are required lo have an intel- 
ligence above the average. They must be resourceful, able 
to comprehend simple oral orders, to use compasses and maps, 
and to understand changes in tactical situations. 

(4) Extreme loyalty is necessary to insure trustworthiness. 
In messengers, loyalty and courage will compensate to some 
extent for deficiencies in physique. These men must carry 
out their instructions and duties with care and certainty. 

■ 65. Equipment. — All messengers should be provided, when 
necessary, with a compass and a message-carrying bag. In 
addition, all except runners and some agents, require a means 
of transportation. A motor messenger may be the diiver of 
a vehicle or he may be an additional occupant, depending 
upon the circumstances. Commander.s of all units may find 
it necessary in an emergency to utilize, for messengers, any 
motor vehicle assigned to their units. The motor vehicle 
park for messengers should be several hundred yards away 
from headquarters. Motor messengers should be instructed 
to exercise caution in the manner in which their vehicles are 
parked In order that they may be immediately accessible and 
at the same time not visible to enemy observation. Message 
center officers should take advantage of motor transport and 
trains traveling over routes used by messengers as a means 
of transportation for messengers. An airplane may have 
solely a messenger mission, it may perform such a mission 
in addition to its other work, or it may be used only to trans- 
port an ordinary messenger. See sections IV and V for the 
equipment necessary for dropping and picking up messages 
by airplane. 
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Section n 

TBAINING OP PERSONNEL 

■ 66. Basic. — S ee TM 11-450 for the minimum training spec- 
iflcatJons for signal specialists, and particularly those for a 
basic private, a basic corporal, and a basic sergeant. The 
training outlined in the paragraphs below for messengers, 
except airplane pilots or observers, follows the completion of 
the training for a basic private and that for agents follows the 
completion of the training for a basic corporal or sergeant. 

■ 67. Rttnneb. — The runner will be qualified in — 

a. Transmitting oral and written messages. 

b. Traveling across country over various kinds of ground at 
the prescribed rates. (See par, 75c.) 

c. Using a compass as a means of orientation and as a 
means of following a given azimuth. 

d. Reading maps and orienting himself by stars or sun 
so as to locate routes, terrain features, and troop positions, 
and to be able to follow highw^s, ravines, streams, and 
telephone or telegraph lines. 

e. Selecting routes from map or groxmd that will furnish 
the best cover and concealment consistent with time limit of 
delivery. 

/. Ob.serving and reporting troop movements. 

g. Recognition of officers, units, ornaments, and insignia 
with which they are as.sociated, (In the combat zone where 
use of ornaments and Insignia is limited, the runner should 
be taught to question guides to identify officers and units.) 

h. Conveying information and orders by whistle, by con- 
ventional arm and hand signals, and by prearranged flag or 
light signals. 

i. Using a delivery list and message envelope as a receipt 
form. 

■ 68. Mounted Messenger. — ^In addition to the training of 
a runner, a mounted messenger will be qualified in — 

a. Feeding, watering, and grooming animals. 

b. Saddling and bridling animals, and adjusting their 
equipment. 
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e. Care of animals in grarrison and field; to include recog- 
nition of common ailments, administration of necessary first- 
aid treatment, and care of back and feet. 

d. Equitation, including riding at all gaits over varied 
terrain. 

e. Covering specified distances in specified times, all within 
the limits of endurance of ttie animal. 

f. Concealing and protecting animals during combat. 

■ 69. Bicycle, Motor, and Motorcycle Messengers. — In 
addition to the training of a runner, bicycle, motor, and 
motorcycle messengers will be qualified in riding, driving, 
and caring for the vehicle which transports them, and in 
traveling in accordance with trafQc regulations and rules of 
the road. 

■ 70. Airplane Messenger. — If the airplane messenger is the 
pilot or observer, he will be qualified in radio and visual 
communication, and in dropping and picking up messages, 
all of which are covered elsewhere in this manual. (See pars. 
82 and 86.) 

■ 71. Agent. — A n agent is a soldier acting as a personal rep- 
resentative of a commander at the headquarters of his next 
superior commander. The agent will be qualified in — 

a. Transmitting oral and written messages. 

b. Receiving and transmitting messages accurately by tele- 
phone. 

c. Using the message blank. 

d. Using the compass. 

e. Beading maps. 

/. Making a simple sketch. 

g. Observing and reporting troop movements, troop posi- 
tions, and terrain features. 

h. An elementary imderstanding of the organization and 
tactical employment of his unit and of the unit to which he 
is sent. 

i. Conveying messages by visual signaling with flags and 
lights, or by conventional or prearranged arm and hand 
signals. 
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Section m 
EMPLOYMENT 

■ 72. General. — Por further details as to the employment of 
messengers, see chapter 2. 

■ 73. Selection op Type op Messengers Used. — The effec- 
tiveness of messenger communication Is largely dependent 
upon the selection of the proper type of messenger. This 
selection is based upon the urgency, length, or bulk of the 
message, terrain, weather, and types of messengers and trans- 
portation available. 

a. Runner. — Runners are used when other means of signal 
communication will not function In a dependable manner, 
when other means become overtaxed, when distances are 
short or the route is impassable for other messengers, and 
also in small units not provided with other means of com- 
munication. The runner Is able to go where other types of 
messengers cannot go, and he can conceal himself more easily. 
He should not, however, be used for long distances, unless 
relays are established. 

Z). Mounted, "bicycle, and motorcycle — Messages are sent 
by mounted, bicycle, and motorcycle messengers when the 
enemy situation and the condition of the route permit the 
use of horses, bicycles, or motorcycles. 

c. ilfofor. — ^Motor messengers are normally used between 
headquarters separated by not moi'e than 4 hours’ motor 
time, when the mail service will not sufQce. They may be 
placed on a routine schedule or may be subject to call as 
required. 

d. Airplane. — (1) The commander of a division or higher 
unit v/ho has attached aviation or commanding ofBcer of any 
air force unit may assign airplanes to the messenger service 
when other means of signal communication will not suffice. 
Important messages transmitted between widely separated 
units or between allied armies may be best delivered by air- 
plane. 

(2) Messages may be handed on the ground to the pilot, 
observer, or a messenger traveling in the airplane, or deliv- 
ered to the airplane in flight by radio, panels, pyrotechnics, 
pick-up, flag or lamp signals, or otiier means. (See sec. V.) 
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(3J Messages transmitted by airplane may be delivered 
directly by the pilot, observer, or other messenger on the 
ground; or from the airplane in fl^ht by radio, pyrotechnics, 
or other visual means, or by dropping. (See sec. IV below.) 

M 74. Receipt op Messages fob Delivery. — a. The officer or 
noncommissioned officer directing the transmission of a 
message gives the messenger the following information : 

(1) Name and location of the headquarters or person to 
whom the message Is to be delivered. 

<2) Route to be followed unless left to the messenger’s 
discretion. 

(3) Danger points to be avoided. 

(4) Speed required. 

(5) Whether or not an answer is expected. 

(6) Where to report upon return. 

(7) Where to report in case the message is not delivered. 

(8) Special instructions, if any. 

(9) Contents of the message if the situation warrants, 

b. When one or more messages are entrusted to a messenger, 
a delivery list Is attached, or he Is directed to obtain receipts on 
the envelope or other receipt form. 

c. The messenger is Instructed to report his destination to 
the nearest leader when passing an outpost or other line estab- 
lished by a security detachment This officer or noncommis- 
sioned officer should orient the messenger and lend aid, If 
required, to expedite the delivery. (See par. 63.) 

■ 75. Carrying Messages. — a. Messages will be carried in the 
message-carrying bag whesn one is provided. If none is pro- 
vided, the messages will be carried in the upper left-hand 
pocket of .the blouse or the left-hand pocket of the shirt. 
Bulky packages are carried in the hand or under the arm. In 
inclement weather they should be protected by a raincoat or 
waterproof covering. 

b. When the situation permits, messengers will travel by 
covered routes. When approaching or leaving command 
posts, messengers will be particularly careful to avoid disclos- 
ing the location to hostile air observation. They should use 
such measures as are necessary to insure prompt delivery and 
to prevent needless exposimes. When practicable, routes over 
difficult tcri-ain which may be traversed at night should be 
reconnoitered during the day by the messengers who will use 
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them at night. When necessary they will inquire their way 
of troops they may meet. 

c. Messengers will be trained to travel, under good road 
conditions, at the following prescribed rates given in miles per 
hour: 
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d. Messengers may be instructed to show unsealed messages 
to designated commanders whom they may meet on the route. 
Each person reading such a message will initial it. 

e. The importance of preventing messages of all kinds from 
falling into enemy hands will be impressed upon all mes- 
sengers, When in immediate danger of capture, messages 
will be destroyed. Before destruction, if circumstances per- 
mit, their contents will be committed to memory. 

j. Messengers found woimded or killed will be searched and 
any message discovered wiU be delivered to the nearest mes- 
sage center or commander. 

■ 76. Delivery of Messages. — 0» For routine delivery of mes- 
sages, see chapter 2. 

b. Because oral messages are subject to error in transmis- 
sion, they should not be used when time permits written 
messages; however, oral messages may often be necessary in 
mobile units and fast moving situations. When used, they 
should be short and simple. Messengers deliver them ver- 
batim. A messenger receiving an oral message repeats it 
back to ttie sender so there be no misunderstanding. 
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The messenger repeats it to himself until he has committed it 
to memory. 

c. Messengers may at times be required to carry back a 
reply or other messages destined for their own command. 
However, their return will not be delayed for this purpose. 

d. When the headquarters, message center, or the individ- 
ual addressed cannot be found without undue loss of time, 
messengers will report to the nearest headquarters and 
request instructions. 

e. Messengers whose transportation has become disabled 
will continue to their destination in the most practicable man- 
ner. It may be advisable to report to the nearest head- 
quarters for assistance and instructions. In event of being 
Incapacitated by wounds, they should turn their messages and 
instructions over to any reliable person whom they may 
encounter. When such action Is necessary they will keep a 
record of the person, time, and place and turn It in at the 
first opportunity to the message center or to the person from 
whom the message was received. 

/. Messengers will travel in accordance with instructions 
from the messenger dispatcher. In the presence of a person 
not definitely recognized as a member of their own army, 
messengers will make no mention of the direction from which 
they have come or of their destination. 

g. Messengers will help other means of signal communica- 
tion to function when It is possible to do so without inter- 
fering with their own task. For instance, if they discover 
breaks in wire lines they will report the location. 

■ 77. Double Messengers,— Double messengers should be used 
when the mission is important or dangerous, such as move- 
ment through hostile territory, past enemy patrols, over 
ground swept by small-arms fire, or over heavily shelled areas. 
Double messengers must keep within sight of each other yet 
remain separated by such distance as will prevent both being 
exposed to hostile fire or ambushed at the same time. Each 
should carry a copy of the message. It is sometimes advisable 
to send messengers over several routes at the same time. 

■ 78. Routes. — a. Routes over which messengers are to travel 
usually will be selected by the officer or noncommissioned 
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officer In charge. They must be chosen with due regard to — 

(1) Type of messenger which is to be used. 

(2> Concealment from enemy observation. 

(3) Availability under existing orders or traffic conditions. 

(4) Ijength and condition. 

b. Messengers must be instructed very carefully as to the 
routes which they will follow in traveling to their destination. 
Ordinarily signs will not be used to point the way; in lieu 
of the signs, guides are posted at intervals along principal 
routes and at crossroads to direct traffic and messengers. 

c. It may be advisable to send messengers over routes once 
by daylight, preferably with other messengers who have 
been over the route. Through difficult terrain, runners may 
be instructed to follow telephone wires maintaining their 
direction at night by letting a wire pass through the hand. 
Wires may be laid to guide runners at night or through 
dense woods. Alternate routes are selected whenever the 
principal route cannot be used because of congestion, enemy 
observation, or shelling. 

■ 79. Scheduled Messengers (par. 39/). — When periodic 
trips are desirable, a scheduled messenger service is arranged 
by message centers and the necessary assignment of messen- 
gers made in accordance therewith. The messenger dis- 
patcher will equalize the work assigned to messengers. 

■ 80. Relay Posts. — Relay posts are established when mes- 
sages must be carried frequently between the same points or 
units and when, by reason of distance, difficulties of terrain, 
or hostile activity, the physical strain and danger of casualty 
render the operation of through messengers too arduous 
and uncertain. A chain of relay posts may be organized from 
a squad or similar group of men trained to function, as such 
and operating under the normal group leader who is respon- 
sible for its operation and for the replacement of casualties. 
Posts are preferably double or multiple to lessen the chance 
of interruption through casualties. Relays may also be used 
when a change in the method of transportation en route is 
necessary. Relay posts exposed to enemy raids should be 
of sufficient strength to provide for their own security. 
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■ 81. Agents. — a. Below the division all necessary informa- 
tion can usually be obtained or distributed through reports 
and field orders, though agents prove useful in special cases. 
During combat, agents may be exchanged by adjacent pla- 
toons or larger units. 

b. A headquarters or unit sends out an agent or agents 
when the service of information, need of coordination, or 
special occasion reqmres his particular service. An agent 
may deliver instructions, transmit information, perfoim 
duties of reconnaissance, or work as guide. 

e. Agents will be instructed regarding the information 
which they are to furnish to, and request from, the head- 
quarters or unit to which th^ are sent. These Instructions 
usually concern the disposition, location, and movements of 
units, command posts, and headquarters; and the intention, 
plan, success, and fallm e of operations. Agents will be given 
information which may be of value to their respective unit 
commanders and they will transmit such information as soon 
as practicable thereafter. 

Section IV 

DROPPED MESSAGES 

■ 82. Use. — ^N ormally messages are dropped by airplane ob- 
servers only to units down to and Including the battalion; 
but by prearrangement, messages may be dropped to any 
unit, detachment, or individual. During heavy shelling by 
friendly batteries, messages usually are not dropped to units 
in front of the light artillery i>ositions. 

■ 83, Dropping Grounds. — ^Message dropping grounds or 
panel display grounds are located near the radio station. 
Panels are displayed on these grounds when there is a mes- 
sage for the airplane observer or when the observer calls for 
panels. A dropping ground should be an open space removed 
from high trees, bodies of water, and weeds. (See pars. 87 
and 150.) By prearrangement, messages may be dropped at 
any predetermined point where panels may or may not be 
required to indicate the dropping ground. 

■ 84. Procedure. — ^When It is desired to drop a message to a 
particular unit, a prearranged pyrotechnic or other signal, 
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meaning “display identification panels,” is made when the 
airplane Is over the unit for which the mess^e is intended. 
The unit’s assigned Identification panels are then displayed, 
and the message is dropped from the airplane as near as pos- 
sible to the identification panel display. When the location 
of the unit for which the message is intended is known, or if 
conditions of combat require it, the message may be dropped 
without a request for a display of Identification panels. 
Therefore, on the approach of a friendly airplane, all ground 
troops should observe the airplane for a dropped message. 
Whether or not prearranged signals are made from the air- 
plane, the message will be picked up by the nearest troops 
and taken at once to the commanding oflBcer or his repre- 
sentative. Ground troops will Indicate that the message has 
been received by means of a prearranged panel display or 
other signal, such as waving the message bag or container 
after it has been retrieved. After the drop message has been 
delivered to the commanding officer or his representative, the 
message bag or container will be returned by mail or sched- 
uled messenger to the nearest Army Air Forces troops. 

■ 8S. Equipment. — a. Bags, drop-message, Air Corps, type 
A-1, are provided as a part of the equipment of practically all 
combat airplanes. The quantity provided depends upon the 
use and the probable needs of the particular type of airplane. 
The message bag, made of 8-oimce duck, is 7V4 inches long by 
5'/4 Inches wide. Attached to the top of the bag, in order to 
mark the line of descent and its location on the ground, is a 
72 -inch cotton bunting chrome-yellow streamer. Sewed fast 
in the bottom section of the bag Is a 2-ounce lead bar to keep 
wind drift at a minimum. The front compartment of the 
bag contains ounce of kapok to keep it afloat if it falls into 
water. A flap with snap fastener is provided to fasten the 
message compartment securely. Printed on the back center 
of the bag are the words, "MAIIj OR DELIVER TO THE 
NEAREST U. S. AIR CORPS TROOPS,” Which refer to the 
return of the message bag and not to the delivery of the 
message, and in the upper right-hand corner are the words, 
“OFFICIAL BUSINESS ONLY. Penalty for Private Use 
$300.00.” 
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b. Certain type airplanes, for example, observation air- 
planes, are equipped with kit, air message, Air Corps, class 
03P, which contains — 

(1) 20 each, bag, assembly drop-message, type A-1. 

(2) 1 each, holder assembly, air message, pad, tSTie A-3. 

(3) 5 each, pad, air message. 

(4) 2 each, pick-up assembly, message, type A-1. 

c. The Air Corps message container, type A-4, used to drop 
maps or photographs, consists of an aluminum tubular mes- 
sage container which is closed with a cork and streamer 
assembly. The tube is 9% inches long and VA inches in. 
outside diameter. A chrome-yellow waterproof streamer, 72 
inches long by 3?^ inches wide, is attached to the rubber 
cork by means of a line throi^h the center of the cork and 
knotted at the bottom. When not in use the streamer Is 
tucked Inside the tube so that the observer or pilot may 
readily puU the cork and streamer out of the tube, insert 
the message, turn the cork around, close the tube with the 
cork leaving the streamer on the outside. In event the con- 
tainer falls Into the water it should float for a period of 2 
hours or longer if it has been properly closed and dropped. 

d. The Air Corps message container, illuminated, type A-6, 
Is specially designed to drop messages at night. It consists 
of an aluminum alloy tube approximately 10% inches long 
and 2% inches in outside diameter, a flash-light assembly 
which fits Inside the bottom of the tube, and a 2-foot square 
parachute which is attached to the tube by means of four 
shroud lines. The tube is protected with clear varnish and 
all metal other than aluminum or aluminum alloy is cadmium 
plated. Rubber bumpers are provided to absorb the shock 
received in striking the ground. In order to mark its descent 
to ground troops, two bulbs are provided, one in the bottom 
and another in the top of the tube, the latter to illuminate 
the parachute. It weighs IV^ pounds exclusive of batteries. 
This message container should float for a period of 2 hours 
or longer if it falls into the water. 

e. Modification of the above types of message bags or con- 
tainers may be developed and made available for special pur- 
poses such as to drop messages at night or to drop small 
parcels or objects. 
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SECTlOlf V 

PICK-UP OP MESSAGES 

■ 86. Use. — a. This means of message transmission may he 
used only when the requirements for a pick-up field (par. 87) 
can be met and the airplane landing speed does not greatly 
exceed 100 miles per hour. In addition, the ground troops 
must be equipped with the required panels, improvise satis- 
factory substitutes, or make the necessary prearrangements 
for the airplane pick-up service. 

b. Messages normally are picked up by airplane observers 
from imits down to and including the battalion when the 
requirements of a above are met. By prearrangement, mes- 
sages may be picked up from any unit or detachment. Dur- 
ing heavy shelling by friendly batteries, messages are usually 
not picked up from units in front of the light artillery 
positions. 

c. This means is used to afford communication from a 
ground unit to an airplane observer. Frequently the pick-up 
message is a reply to a message dropped by an airplane ob- 
server. It may be combined, usually by prearrangement, 
with the drop method at another location to provide airplane 
messenger service between ground units. However, except in 
emergencies, drop and pick-up airplane messenger service is 
seldom used between ground units unless they are separated 
by a considerable distance. (See i>ar. 153b.) 

d. The method of pick-up described herein is used when it 
is desired to pick up messs^es or other light packages from 
localities where landing fields are not available. In that 
ease, observation aircraft must carry a supply of message bags 
and the equipment required by the observer. Ground troops 
must assemble or improvise the equipment required. 

■ 87. Pick-up Field. — ^An open field is selected 300 yards or 
more in length with clear approaches up and down wind. 
The required length should be verified by ground troops with 
the particular air unit working with them. There should be 
no obstacle in the line of flight of the airplane which would 
keep it from flying close to the ground. The direction of the 
wind must be carefully noted as the line of flight of the air- 
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plane will be into (against) the wind. The degree of success 
obtained will depend largely upon the selection of the field 
and the careful lay-out of the equipment. 

■ 88, Equipment, — a. Required on the ground. — The equip- 
ment required on the ground is — 

(1) Two poles 12 to 15 feet in length such as lance pole 
PO-2 or trimmed saplings. 

(2) Two large nails, about 10-penny. 

(3) Sixty feet of cord about ^4-inch in diameter, preferably 
waxed. If this is not available, any flexible material of equal 
strength, length, and weight will suffice. The cord is used 
to make the message transfer loop. 

(4) Two panels AL-121, AX^122, or suitable substitutes. 
These are code and distinguishing panels 12 feet long and 2 
feet 4 inches wide. (See par. 143.) 

(5) Message bags. The Air Corps, drop-message bag, type 
A-1 (see par. 85a), will often be available from a previously 
dropped message. If not, it may be improvised in various 
ways. (See par. 90.) 

(6) Two stakes. Bayonets or tent pegs may be used for 
this purpose or rocks may be substituted for chocking . the 
poles. 

b. Required in the air. — The equipment required in the air 
is^ 

(1) Fifty feet of waxed braided cotton cord %6-inch di- 
ameter or equivalent, to be used for the pick-up line. 

(2) A leaded weight of about 2 pounds with four hooks 
attached to the pick-up end of the cord line. Other specially 
designed weights also may be used. (See par. 85a.) 

c. Preparation and arrangement on the ground. — (1) The 
equipment is prepared as follows: 

(a) A large nail is driven through each pole about 6 inches 
from the top so that the nail point will protrude about 2 
inches and slant up at an angle of about 45 If available, 
small streamers are attached at the top of the poles to aid 
the pilot in locating the equipment. Small streamers also 
help indicate wind direction and facilitate rearrangement of 
pick-up poles in event there is a change. Care must be ex- 
ercised that the streamers and pick-up loop do not become 
entangled. 
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(6) The cord is then prepared as follows: Tie both ends 
to the message bag, thus making a single loop of the cord. 
The message bag should be weighted with some foreign sub- 
stance of ^alJ volume (stones if necessary) , to bring it to a 
weight of about 1 pound. If parcels are to be picked up. the 
cord should be tied in a similar manner. However, unless 
satisfactory prearrangements can be made, no attempt sliould 
be made to pick up parcels in excess of 3 pounds. 

(2) Determine and indicate the direction of the prevail- 
ing wind. Any reliable wind test can be used such as a 
wind streamer or tossing dry dirt or dust into the air. Nor- 
mally the wind direction will be indicated to the pilot by a 
wind tee placed upwind from the spot where pick-up poles 
are to be placed. When pick-up service is maintained over a 
lengthy period the wind direction should be freduently 
checked and the proper change in the arrangement of ground 
equipment made whenever necessary. Care must be exer- 
cised in determining and indicating wind direction because 
the pilot must rely greatly upon ground personnel for this 
Information. 

(3) Figure 15 shows the mrangement of the eqiUpment. 
The poles are placed about midway of the field and should 
be lashed to stakes or bayonets driven into the ground about 
two pole lengths apart. Care should be taken to drive the 
support stakes so that they will cut out of the ground, or 
some other provision made, so that the poles will fall if they 
are struck. In the absence of stakes, the poles may be 
chocked upright with rocks. If much pick-up work is likely 
to be done, short metal stakes with pole sockets attached 
will be useful. Place the poles so that the points of the nails 
point into (against) the wind. Hang the cord over the nails 
and pull the slack out so that the message bag will lie on the 
ground on a line midway between the poles, down wind (to- 
ward the approaching airplane.) 

(4) Marking panels are now laid out, one extending from 
the base of each pole in the direction toward which the 
wind is blowing. These panels mark the pick-up position 
for the pilot and should always be used or Improvised. The 
wind tee is normally placed upwind about 100 yards from the 
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pick-up poles and is arranged to represent an airplane flying 
into (against) the wind. 

(5) All ground personnel should stand outside the danger 
area during the pick-up. 




PioxTBE 15. — AiTangement of equipment for plctlng up messages by 

airplane. 

■ 89. PROCEDUKE. — a. Upon receipt and acknowledgment of 
the panel or other signal meaning “Pick-up message at this 
point,” the airplane is flown over and circles the area until 
the pilot observes the lay-out of the equipment. When all is 
ready, the observer lowers the weighted pick-up line. He 
grasps a bight of the line without wrapping it around his hand 
or otherwise securing it to his body, when all but a few feet 
of the line have been released. The airplane then ap- 
proaches against the wind with the weight trailing on the 
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end of the line and will pick up the cord with the message 
attached by catching the cord with the weighted line. The 
line is then pulled into the airplane and the message is re- 
moved. The ground detail immediately takes up all panel 
signals. It is the duty of the observer to assist the pilot in 
making an accurate pick-up; he should therefore be alert, as 
the airplane approaches the cord, to lengthen or shorten his 
line so that the weight will strike below the top section of the 
cord. The observer will take every precaution possible to 
prevent the weight from striking the ground which might 
cause It to rebound thereby missing the plck-up loop, striking 
the airplane or ground personneL 

b. More than one attempt may be necessary before the 
message Is successfully picked up. If an attempt is unsuc- 
cessful, the ground detail prepares for another trial. The 
panel signal meaning “Pick-up message at this point” will 
not be displayed until all is ready for the next attempt. 

c. All members of the ground detail should watch the ap- .. 
preaching airplane and especisJly the weight on the end of 
the line. Since it is difficult for the pilot to control the path 
of the line and weight exactly, all ground personnel will 
stand to one side at least 50 feet clear of the poles. 

■ 90. Training. — In preparing training programs, provision 
should be made where practicable for training in picking up 
messages with and without issue equipments. 

a. In order to Impress aU personnel with the possibility 
of using this means of signal communication without stand- 
ard issue equipment, ground troops should be required to 
improvise all equipment required. Organizational equip- 
ment, personal equipment, or articles obtained locally should 
be utilized £or this purpose. For example, two small trees 
might be cut for use as poles, stubs or branches utilized In 
lieu of nails, undershirts might serve as panels, handkerchiefs 
as streamers, and unraveled shdter tent ropes for cord. An 
old rag, handkerchief, or sock may be use for a message bag; 
some sand, a few pebbles, or a small stone should be used 
for ballast. 

b. Similarly Army Air Forces personnel should be taught to 
Improvise the equipment used in the airplane. The flsh- 
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weight of the pick-up assembly may be made in several ways, 
frequently being any small heavy object to which nails or 
hooks can be tied or attached. Drop message bags or metal 
tubes may be improvised by Army Air Forces personnel to 
resemble closely those described In paragraph 85. The bag 
and streamer may be made out of heavy cloth. Two ounces 
of sand may be used as Uie weight to counteract wind drift ; 
a small piece of light dry wood may he used in place of the 
kapok to make the bag float in water; and a draw string or 
other suitable fastener may be provided to close the mes- 
sage compartment. The message tube may be improvised 
from any light tubular material by welding or sealing one 
end shut and providing a pli^ or stopper for the other end. 
Streamers may be attached with the stopper. 



99 




fO 

o 



CHAPTER 4 

PIGEON COMMUNICATION 

■ 91. General.-~<i. Capabilities . — trained homing pigeon 
win return to its loft from a distant point, carrying any light 
message which has been properly attached to it, at an aver- 
age speed in excess of 37 miles per hour. Pog, rain, snow, 
and darkness decrease the efficiency of the birds. Specially 
trained night-flying birds are frequently available. Per- 
centage loss is very low. When received, pigeon messages 
are delivered to the nearest message center for forwarding 
to the addressee through other channels of signal commu- 
nication. When lofts are assigned to special missions, mes- 
sages may be delivered as directed by the commander of the 
special mission. The following are some examples of the 
use of pigeons in emergencies and in special situations: 

(1) Forwarding important messages when other means of 
communication fail. 

(2) FV^rwarding map overlay messages, which are especially 
valuable during combat, at regular or frequent intervals. 
Reports from patrols or reconnaissance units are especially 
advantageous, and should be made as frequently as the sup- 
ply of pigeons on hand warrants. 

(3) Transmitting a communication of any kind that may 
conserve messenger personnel when under fire. 

(41 Prom field artillery observation posts to their head- 
quarters when wire circuits are not available. 

(6) From airplanes In flight to their headquarters or to 
combat commanders to which they are assigned. 

(6) Prom air-borne infantry and parachute troops to their 
rear echelon. 

b. Organization . — Pigeons are contained in portable, mo- 
bile, or stationary pigeon lofts, usually attached or assigned 
to aimy, corps, and division headquarters. A signal pigeon 
company is an organic part of a field army, and is under 
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control of the army signal ofBcer who will direct the assign- 
ment of lofts to the headquarters of the army, corps, divisions, 
and other units. Each of the three combat platoons of the 
signal pigeon company is trained for independent action and 
may be attached to other forces as required. 

e. Training . — Pigeons function by training in the terrain 
in which they are used, and their lofts remain fixed as long 
as possible. Lofts remain In the terrain occupied by the 
army regardless of the movements of divisions and corps in 
or out of the area. The pigeon loft should be directly con- 
nected by telephone or other signal communication means 
to the headquarters of the army, corps, division, or other 
unit which it is serving. Pigeons should be used regularly 
during periods of training, as well as in combat, to permit 
personnel to become accustomed to handling them, and to 
train the birds, 

■ 92. Delivery, Care, and Use op Pigeons.— o. Delivery . — 
Army, corps, or division message centei*s usually act as 
an agency of supply of pigeons which they receive from 
the lofts. Officers in charge of message centers may use the 
supply of pigeons on hand if ordinary means of communi- 
cation are interrupted. Birds crated in pigeon equipment 
PG-dO are drawn as needed by signal and communication 
officers, who hold the pigeons available for the use of com- 
bat unit commanders, from the plgeoneer stationed at mes- 
sage centers by exchanging an empty container for the 
loaded container. This container is tagged to indicate 
whether it contains day or night pigeons, and it is equipped 
with the following: 

(1) Water and feed container for each bird. 

(2) Peed for pigeons. 

(3) Extra message capsules. 

(4) Field message book. 

(5) Overlay paper. 

(6) Pencil. 

(7) Gas protection bags when necessary. 

b. Care. — (1) Pigeons must be kept in a dry place shel- 
tered from stormy weather. 
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(2) The capsule which is attached to the right leg of each 
bird should not be removed. 

(3) The only feed given to the birds should be that in- 
cluded in the pigeon equipment. Care should be taken to 
assure that the feed remains dry. If kept more than 24 
hours they should be fed once a day at the rate of a tea- 
spoonful of mixed grain per bird per feeding, but should 
not be fed on the day th^r are to be used. If liberated 
hungry they will carry out their mission more rapidly. 

(4) The pigeon should have water available at all times 
whenever practicable. If not practicable, the bird should 
be watered at each feedii^. Water should be fresh, clean, 
and changed twice daily. The pigeon should be watered 15 
to 20 minutes prior to release. 

(5) Pigeons are very susceptible to carbon monoxide gas 
and should not be transported in the luggage compartment 
of vehicles. 

c. Use. — (1) Maximum time'befor&release . — ^Pigeons should 
not be kept confined away from their loft for a longer period 
than 2 days and 3 nights. After 3 nights they should be re- 
leased provided replacement paeons can be obtained. In 
emergency they can be held for longer periods. If birds are 
drawn from a message center at night ordinarily they should 
be released before darkness the following night. Command- 
ers of combat units should use pigeons each day to develop the 
efficiency of their pigeoii communication. 

(2) Messages . — ^Messages to be sent by pigeon may be 
written on sheets from the field message book or may be 
written on any available paper. Map overlay tissue is sup- 
plied with the PG-50. 

■ 93. Releasing Pigeons.— Day “birds. — (1) Pigeon equip- 
ment PG-60 is provided with an individual door opening giv- 
ing access to the message capsule on each bird (see fig. 16). 
Reach into the compartment and hold the pigeon’s right leg 
below the capsule, remove the cover of the capsule, insert the 
message in the cover, and replace the cover. The message 
should be applied without removing the bird from the cage 
whenever possible. 
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b. Night birds. — (1) It Is necessary to release night flying 
birds by hand rather than as indicated in a above. To do this, 
open the doweled door of the case and catch the pigeon gently 
in both hands as shown in figure 18. 
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(2) Shift the position of the hands on the bird to that 
shown in figure 19. 
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(3) Bend forward as shown In figure 20 with arms extended 
at full length. 




Piotme 20. — First position In release of a night bird. 
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(4) Rise rapidly, throwing the bird high in the air as shown 
in figure 21 . 




FtGTTRE 21. — ^Position of Operator at moment of release of the bird. 

(5) The bird must be forcibly thrown into the air as high 
possible. 
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Section I. General 94- -100 

II. Tactical radio nets 101—108 

III. Operating regulations 109—114 

IV. Station records — 116—120 



Section I 
GEINERAL 

■ 94. Radio Sets. — a. A radio set consists usually of a trans- 
mitter for sending out radio waves and a receiver for con- 
verting radio waves from other stations to Intelligible signals. 
Radio sets are broadly classified as amplitude-modulated 
(AM) or frequency-modulated (PM) , and as continuous- 
wave (CW) , or as tone- or voice-mcMiuIated. 

b. Amplitude modulation and frequency modulation are 
explained in TM 11-455. A significant difference so far as 
operation in the field is concerned Is that a frequency-modu- 
lated receiver responds only to the strongest signal being re- 
ceived on any frequency and therefore the presence of other 
weaker signals cannot be detected, whereas an amplitude- 
modulated receiver reproduces simultaneously all signals re- 
ceived on the same frequency with resultant Interference, but 
all signals present may be heard in the background. 

c. Continuous-wave signals require the generation within 
the receiver of a signal to be mixed with the incoming signal 
in order to produce an audible sound, but provide the sharpest 
timing and the greatest range for a given radio set. In tone 
and voice modulation, the transmitter emits a signal which 
is modified by a locally generated tone, controlled by a key, 
or by a telephone transmitter so as to convey intelligence. 
Both continuous-wave and tone-modulated signals are used 
in radiotelegraphy. 
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■ 95. Definitions. — Terms as used in this chapter are de- 
fined below. For definitions of other terms, see paragraphs 
5 and 17. 

a. Break-in overation. — method of operation wherein the 
receiving operator can Interrupt tiie transmitting operator 
at any time. 

5. CaM sign. — group of letters and numerals or a word, 
used for station Identification. 

c. Frequency assignment. — The frequency or frequencies, 
usually expressed in kilocycles (kc) or megacycles (mc>, at 
which the station is authorized to operate. For sets which 
are calibrated In channels or tuner settings, this assignment 
is made by allotting channels or tuner settings. 

d. Headings, — The heading of a message is that part which 
appears before the text begins. (See TM 11-454.) 

e. Intercept station. — A station that copies enemy radio 
traffic for the purpose of obtaining information or friendly 
traffic for the purpose of supervision. 

f. Internet traSlc . — Traffic between stations which are not 
assigned to the same net. 

g. Linking station. — station used for the relay ot mes- 
sages from one net to another. 

h. Mobile station. — A station that normally operates from 
a stationary location but which can be rapidly transported 
to another location. The station can be operated while in 
motion. 

i. Humber. — ^The numbers defined below should not be 
confused with the message center number referred to in 
chapter 2. 

(1) Station-to-station serial number. — A number assigned 
by an operator to an outgoing message to facilitate handling 
and checking of traffic. It is never used in the abbreviated 
form message. 

(2) Writer’s number.— -A number which may be given a 
message by the writer and wWc^ is a part of the text. (See 
par. 38o(6>.) 

j. Net. — A grouping of stations on one frequency for pur- 
poses of intercommunicating. TJsuany the net is organized 
to follow the chain of tactical command — a radio station at 
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the superior unit and radio stations at each of its immediate 
subordinate units. (See also sec. II.) 

k. Net call sign. — call sign used to call all stations in a net, 

l. Net control station. — The station which coordinates and 
supervises the stations within the net to assure prompt and 
efficient service to the commander. 

m. Operator's service — (1) Receiving service. — Station from 
which received, station-to-station serial number, receiving 
operator’s personal sign, and time of receipt. The time of 
receipt appears below the last word in the message. The bal- 
ance of the service appears at the top of the message blank., 

(2) Sending service. — Station to which sent, station-to- 
station serial number, personal sign of sending operator, and 
time sent. Example: NR5 JX 2343. 

n. personal sign. — One or two letters identifying the opera- 
tor but not necessarily his initials. It is never transmitted. 

0 . Portable set . — A radio set which can be carried without 
the use of a vehicle and operated while in motion, 

p. Position~fi7iding. station . — A station containing one or 
more radio receivers capable of Indicating the direction from 
which incoming radio waves are arriving. 

Q. Badiotelegraphy . — ^Radio communication by means of 
the International Morse Code. 

r. Radiotelephony. — ^Radio communication by means of 
voice. 

s. Semimobile station. — ^A ground station which is trans- 
portable by a vehicle but normally operated only from a fixed 
location. 

t. Signal operation instrvxrtions. — See paragraph 265. 

u. Station log. — A chronological record of traffic and 
unusual events kept at a station. 

V. Text. — ^That part of a message between the break sign 
(BT) and the suffix. (See TM 11-454.) 

w. Time of receipt. — ^That time tJae receiving station 
receipts for a message. 

X. Traffic. — ^AIl transmitted and received messages. 

y. Transmission. — Complete communication between sta- 
tions. 

z. Trick or watch . — tour of duly as an operator. 

aa. Vehicular, station . — A station permanently Installed in 
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a vehicle so that it is capable of operation with the vehicle 
in motion. 

■ 96. Employment. — a. Radio is used as a means of signal 
communication for tactical control, for fire control, for 
administrative purposes, and for liaison between and within 
all units to whom the equipment is available. It is essential 
to highly mobile elements such as aircraft and armored units, 
and is especially applicable to motor movements and fast- 
movtag situations. 

b. Radiotelegraphy is the normal means of radio commu- 
‘nication when distances involved are great and when, by rea- 
son of the subject matter and the time factor, formal mes- 
sages in cipher and code are required, The International 
Morse Code Is used for radiotelegraphy by the Army and 
Nav, (See appendix HI and PM 24-6 and TM H-454.) In 
combat and maneuver zones where radio activity is curtailed, 
it is desirable to establish radio nets with reduced power, 
dummy antennas, etc., consistent with signal security regula- 
tions for the purpose of maintaining radio operators at their 
highest efficiency. 

c. Radiotelephony Is used when person-to-person com- 
munication is required in the Interests of speed and necessity 
and when, by reason of the nature of the communication or 
the time factor involved, secrecy is relatively unimportant. 
In general, It Is especially suited to the Uses of forward com- 
bat units for communication between airplanes, between air- 
planes and the ground, between vehicles in motion, between 
vehicles and ground stations, and with light portable radio 
sets. The use of radiotelephony in combat requires a high 
state of training and discipline on the part of individuals con- 
cerned to render transmission intelligible, to avoid congestion, 
and to provide the necessary signal security. 

d. Radio communication within a tactical unit on the 
march may be established at prearranged times and places 
or between vehicular and mobile stations accompanying the 
units and operating while actually on the march. 

■ 97. Capabilities. — a. The range of radio communication 
Is, in general, independent of conditions of roads and traffic, 
and is affected by the nature of the intervening terrain in 
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a varying degree depending upon the frequency used. Vehic- 
ular sets, however, are affected by conditions of roads and 
traffic. Weather conditions nmy have a serious effect on 
range. (See par. 99.) 

b. Radio communication Is the most effective means of 
signal communication between rapidly moving units when 
the maintenance of wire and messenger communication is 
impracticable. 

c. Radio communication can be readily intercepted and 
Interfered with by hostile stations. It is for this reason that 
emphasis is placed on encoding messages, as prescribed in 
paragraph 49. International code Is not a form of cryp- 
tography. Strict discipline is necessary to make messages 
short, cryptic, and few in number to avoid giving infoima- 
tion to the enemy and unnecessarily congesting radio chan- 
nels. (See par. 112.) 

d. The approximate number, types, and locations of our 
radio stations can be determined by hostile position-finding 
stations. Prom this information the enemy can estimate the 
disposition and approximate strength of our forces. This 
disadvantage of radio communication can be minimized by — 

(1) Curtailing the use of radio during the times this in- 
formation would be of most value to the enemy. 

(2) Establishing dummy stations to cause errors in his 
deductions. 

(3) Shifting the location of stations frequently. 

(4) Training radio operators in the strict observance ol 
radio discipline and radio security. 

(5) Frequent changes and limited Use of call Signs. 

(6) Limiting the number of stations in a net. 

(7) Utilizing low power when possible. 

e. Hostile radio stations can interfere deliberately with our 
radio communication by blocking a single frequency or band 
of frequencies. The enemy may also cause our stations to 
accept false information or messages. They may also falsely 
receipt for traffic to prevent reception at the proper station. 
The effects of deception can be minimized by the Use of a 
frequently changed authentication system. 

■ 98. Training op Radio Opeeaiors. — S ee TM 11-450 and TM 
11-454. 
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■ 99. Location of Stations.— a. The following considerations 
are important in the location of radio stations ; 

(1) Stations should be in quiet localities, protected from 
moisture and from enemy lire. The copying of weak signals 
requires great concentration by the operator. Therefore, 
noise and confusion in the vicinity of stations should be 
minimized. 

(2) Stations should be placed at a distance from any source 
of radio interference. Sources of possible interference are 
power lines, telegraph and telephone lines, and electrical 
equipment of any sort, including nearby radio stations. 

(3) Radio sets which can be located by enemy position- 
finding units should be located at least 200 yards or more 
from a command post and remotely controlled where pos- 
sible. Also, it is unwise to have the sets placed so they in- 
close the command post, thus showing the enemy the definite 
command-post area. 

b. Radio waves, especially those of high frequencies, may 
be screened by intervening objects such as high hills, wooded 
areas, large structures of reinforced concrete and steel, and 
pole lines carrying conductors. To minimize the effect of 
such screening, the radio station should have its antenna 
located In a clear space and elevated when practicable. (See 
par. 97a.) However, advantage may be taken of this char- 
acteristic to screen transmissions from the enemy. In any 
case, the Item of antiaircraft observation must not be over- 
looked. 

■ 100. Special Uses op Radio. — a. Radio is used in the mili- 
tary service for numerous special purposes, among which 
are — 

(1) Reception. — (a) Position finding of enemy radio sta- 
tions on land, ships, or aircraft. 

(b) Interception of hostile radio traffic. 

(c> Interception of friendly radio traffic for supervision. 

(d) Collection of upper-air meteorological data from air- 
craft. 

(2) Transmission. — (a) Time signals. 

(b) Press reports. 

. (c) Counterpropaganda. 
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l>. These special services are operated and maintained by 
Signal Corps personnel of the higher units, usually the army. 

c. Copying of press reports is a function of the army signal 
service which in turn rebroadcasts to the lower units. 

Section n 

TACTICAL RADIO NETS 

■ 101. General. — a. Tactical nets are made up of mobile or 
vehicular low-power radio stations of tactical units in the 
field. Tactical nets are given a name indicative of the su- 
perior headquarters in the net, such as the First Army net 
or the 4th Infantry Division Artillery net. (See par. 106.) 

b. Nets operate either on schedule or continuously (con- 
tinuous watch) . Nets operating on schedule handle traffic 
only at definite, prearranged times and in accordance with 
a prearranged schedule of intercommunication. Nets op- 
erating continuously are prepared to handle traffic at any 
time; they maintain operators on duty at all stations in the 
net at all times. When practicable, messages relating to 
schedules will be transmitted by a means of signal communi- 
cation other than radio. 

c. All stations in a net normally operate on the same fre- 
quency or channel, 

d. A separate frequency or channel for each station in 
a net is required when duplex operation is used, that is, 
when each station is transmitting and receiving simultane- 
ously. 

■ 102. Control. — a. In every net one of the stations is desig- 
nated as the net control station, abbreviated NCS. The 
NCS is charged with the clearing of traffic within the net, 
with dispatching internet traffic as quickly as possible, and 
with maintaining order within the net. Questions concern- 
ing traffic are referred to the NCS for decision. The author- 
ity of the NCS extends only to the operation of the net and 
its discipline on the air, and is in no way concerned with 
the interior administration of any station, nor with its 
tactical operation or movement. Within its scope, however, 
the authority of the NCS is absolute, its decisions are final, 
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and Its orders are strictly obeyed. These orders are gen- 
erally transmitted in the form of procedure signals, or mes- 
sages, but may be contained In written orders, circulars, 
or letters of instruction. (See par. 112.) 

b. Duty as NCS is gen^^ly assigned to the station of the 
superior headquarters In the net, but may be assigned to 
any station in the net which can b^t fulfill the duties. All 
other stations in the net are known as secondary stations 
and are under control of the NCS. 

C. A secondary station Is always designated by the NCS to 
take over the functions of the NCS if the NCS leaves the 
net for any reason. This station Is called NC2. 

■ 103. Operation. — a. A net may be operated as — 

<1) A free net, in which any station can communicate with 
any other station In the same net without first obtainii^ 
permission to do so from the NCS. 

(2) A directed net, in which no station, except the NCS, 
can communicate, except for the transmission of urgent 
messages with any other station, without first obtaining the 
permission of the NCS. Permission granted to a station 
to transmit one or more messages Includes all transmissions 
necessary to complete the transmission of such messages. 

ft. Nets ordinarily are operated free, but the NCS may 
change to directed net operation at any time if it is unable 
otherwise to maintain proper control. In a directed net, 
traffic moves more slowly than in a free net. A directed net 
should be used only when all other means of obtaining order 
have failed. Free net operation is resumed as soon as the 
necessity for directed net operation has passed. 

e. A secondary station always informs the NCS promptly 
when it knows It will be unable to follow out its schedules, 
or unable to have its station on continuous watch at any 
time during which a continuous watch is to be maintained. 
(See par. 101b.) 

I 104. Traffic. — a. Nets must be prepared to assume the 
entire traffic load of their units at any time. For this 
reason close cooperation with the message center is essen- 
tial. Radio stations are given a telephone connection when- 
ever practicable and especially when they are remote from 
the command post. 
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6. A communication will not be Interrupted until com- 
pleted except as prescribed In paragraph 19c. When sta- 
tions are usii^ the break-in system of operation, communi- 
cation may be interrupted by the receiving operators. 

c. Urgent messages are transmitted to the station of desti- 
nation or to a linking station as soon as possible, under the 
restriction imposed in b above, without obtaining permission 
from an NCS. (See par. 107.) 

■ 105. Assignment OF Frequencies AND Call Signs.— a. Radio 
nets must operate on assigned frequencies to prevent inter- 
ference with each other and each radio station must be iden- 
tified by a call sign. Assignments of call signs and frequen- 
cies are issued in the form of signal operation instructions. 
(See par. 2651 for examples applicable to an infantry divi- 
sion.) See FM 11-10 for examples of division radio net charts. 

b. Changes in assignment of call signs and frequencies for 
signal security may be expected by radio nets in the combat 
zone. These changes will be made at intervals which may 
vary in length from several hours to several days. 

c. The use of any call sign or frequency not assigned by 
higher headquarters is prohibited. 

■ 106. Establishing a Nbbt. — a. During the concentration 
period, station call signs, net call signs, duties, and frequen- 
cies are assigned to the various stations and nets. (See fig, 
22.) When time permits, sets in the net should be calibrated 
prior to the opening of the action. 

b. Radio stations conform to the movements of the ox'gani- 
zations served. As soon as a station Is set up and in opera- 
tion at the desired location It endeavors to report into the 
net of which it Is a part, 

c. The first station set up acts as NCS and the second sta- 
tion as NC2 until the regularly appointed NCS reports into 
the net and takes control (par. 102) , The NCS, when neces- 
sary, causes each new station reporting into the net to adjust 
its frequency until all stations can be heard on the same dial 
setting of the receiver of the NCS. The NCS may adjust its 
frequency in accordance with directions from one of the sec- 
ondary stations until that station receives the NCS and all 
other stations in the net on the same dial setting. This 
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adjustment of net frequency is made when the third station 
reports into the net and each station reporting thereafter 
with an incorrect adjustment is caused to adjust its fre- 
quency before it transmits any traffic. The NC2 takes over 
the duties of the NCS in case the NCS disappears from the net 
or leaves the net without givii^ other instructions. Usually 




the first station of a net in a numerical or alphabetical se- 
quence of call signs, otJier than the NCS, is automatically 
NC2 unless some other prearrangement has been made. 

d. Procedure signals are provided in TM 11-454 and PM 
24-6. 

■ 107. IntebSet Traffic.— a. Necessity . — ^Figure 22 may be 
considered as representing a syst«n of tactical nets. The 
nets 3PT and GTS and the nets SPT and 9LG are linked 
physically by having two stations at a common headquarters, 
while the net R02 is physically isolated. Consequently, wbile 
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a message originating in the net 9LG with destination in the 
net GTS could be handled either by relay through the net 
3PT or by direct internet communication, all traffic to or 
from the net R02 must be handled by internet communication. 

b. Procedure. — Except for the transmission of urgent mes- 
sages, a station obtains permission from its own NCS to leave 
the net, stating with what station it is going to work, and 
reports to the NCS of the new net before transmittli^ any 
traffic in that net. A station reports back into its own net as 
soon as its business is finished in the outside net. If the 
station does not know the call sign of the net or of the NCS, 
or the frequency to be used. It obtains such information by 
means other than radio, if practicable. 

■ 108. Radio Intexuoence— Intercept and Position Find- 
ing. — 0 . Enemy intercept and position finding services can 
easily locate our transmitters. This can be minimized by us- 
ing the least practicable number of transmissions. Frequent 
changes of call signs and frequencies of operation will confuse 
the enemy intercept services and cause them to arrive at 
wrong conclusions as to strength of our forces. 

b. Position finding is accomplished by means of a cali- 
brated directional antenna which operates a receiver. By 
reading the scale of the antenna when the antenna is rotated 
to a point of minimum reception, the direction from which the 
signal is arriving can be determined. If two or more of these 
position-finding stations located at some distance apart take 
simultaneous bearings on the same signal, the extensions of 
the lines on the map. indicating the direction of reception, 
will intersect at the approximate map location of the trans- 
mitting station. (For a detailed discussion, of the theory of 
position finding see FM 11-20.) 

Section TTI 

OPERATING REGITLATIONS 

■ 109. General. — a. References. — TM 11-454 and FM 24-6. 
cover operating regulations. Special procedures may be pre- 
scribed for such purposes as artillery fire control, command 
nets of mechanized and armored units, command nets of air- 



119 




ioe-111 



BASIC FIELD KANUAL 



craft in flight, and control of forward units in combat. Ex- 
amples of these special procedures are not included in this 
manual; they are usually brief, and are Included with the 
codes used for the special purpose. Other technical manuals 
or instructions cover the operation of specific items of equip- 
ment. (See par. 4a, and app. IL) 

b. Handling eguipment . — ^Precautions for the transportation 
of equipment given in paragraph 243 also apply to radio 
equipment. When danger of capture exists, radio operators 
should be prepared to render the equipment, authenticator 
charts, and other net data useless to the enemy as prescribed 
in paragraph 14 or other instructions. 

■ 110. Procedure, Procedure Signals, and Procedure Signs. — ■ 
a. Definitions. — (1) Radio procedure is a standardized routine 
used by radio operators in the handling of traffic. 

(2) Procedure signs are nonsecret, arbitrary signals which 
have been adopted to assist operators in handling traffic in 
the shortest possible time. Hereinafter the term procedure 
signs will be used to include the terms “procedure signs” and 
“procedure signals" defined InTM 11-454, 

b. Importance of procedure . — Strict compliance with oper- 
ating procedures prescribed in TM 11-454 and PM 24-8 or 
other special procedures insures the accurate and rapid 
handling of traffic with minimum transmissions. Every radio 
operator must have a thorough knowledge of the correct pro- 
cedure to use in any particular instance. Deviations from 
authorized procedure usually results In delaying traffic and is 
prohibited. 

■ 111. Transmitting Rules.— «. An operator wllMIsten on the 
transmitting frequency assigned his station before making 
any call or other transmission. If there are other stations 
working on the frequency he will not interrupt communi- 
cation unless such interruption is warranted by the class of 
his traffic. (See TM 11-454.) AH stations remain silent for 
a period of 15 seconds at the completion of each message 
transmitted, in order to permit any station in the net to 
send traffic of high precedence. 

b. All transmissions must be as short and concise as pos- 
sible. No superfluous calls or signals of any kind will be sent. 
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An operator may test his transmitting set before the first 
transmission by sending a few “Vs” followed by his own 
station call sign. 

c. Messages and transmissions must be sent at a speed 
which will allow the receiving stations to copy them on the 
first transmission. Thus, no transmissions should be faster 
than the slowest operator in a net can receive them. 

d. Particular care is necessary tliat all call signs are made 
slowly and distinctly, 

e. The procedure sign for “Wait” is used when an imme- 
diate answer cannot be given. 

f. Every message will be terminated with a suitable proce- 
dure sign. 

■ 112. Transmissions. — a. Radio stations will transmit only 
those messages authorized by competent authority. All 
transmissions and messages handled will be considered as 
official. (See par. lQ2a.) 

&. In general, the need for inquiries, Instructions, and in- 
formation in connection with the handling of traffic is ade- 
quately met by the prescribed procedure signs. When 
procedure signs cannot be used a service message will be 
employed. The exchange of transmissions In other than 
authorized form is prohibited. 

c. The chief operator or station chief of a station has full 
authority to authorize the transmission of messages relat- 
ing to the signal service. Such messages will be signed with 
the call sign of the station of origin, and will be in an 
approved code. 

d. Every operator will read throu^ the text of each mes- 
sage filed to ascertain that each word or the individual letr 
ters of each code group are clear and unmistakable. If there 
is any doubt about any of the words or letters, he will have 
them verified. 

■ 113. 'Kme Entries and the Radio Day.— Unless otherwise 
specified by higher authority— 

a. Time entries on the station records are made in the time 
of the zone in which the station is located. (See par. 28.) 

b. Transmissions involving the specifying of time (time 
broadcasts, transmissions as to the time a station will call 
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another station or return to a net. etc.) likewise use the 
time of the zone in which the station is located. 

c. The “radio day” is the 24-hour period covered by a com- 
plete set of station records. It commences at midnight of 
the time zone in which the station is located, and ends at 
the following midnight of the same zone. All station records 
of all stations in the net will be opened and closed in accord- 
ance with the above-mentioned rule. 

■ 114. Cooperation With Message Center. — ^The message 
center is the agency charged with the receipt, transmission, 
and delivery of messages, and with the encoding and decod- 
ing of messages when required. It is therefore the responsi- 
bility of radio station chiefs to keep the message center 
Informed at all times of the stations actually operating in 
the net and of traffic conditions with reference to any delay 
time that might occur to messages routed by radio. 

Section IV 
STATION RECORDS 

■ 115. Operator's Number Sheet. — Stations that are re- 
quired to use station-to-station serial numbers (see TM 11- 
454) will keep a record of the numbers in the following 
manner: 

a. On completion of a period of transmission or reception, 
the key operator will record on the number sheet the num- 
ber or numbers of the messages sent and the number or num- 
bers of the messages received. The record is made by draw- 
ing a line through the numerals in the appropriate column 
assigned to the other station and entering the time of re- 
ceipt and his personal sign in the blank space to the right 
of the last message number used during the period of trans- 
mission and reception. 

b. The following example indicates a completed extract 
of a satisfactory number sheet for recording station-to- 
statlon serial numbers: 

c. Any messages that cannot be sent without delay should 
be returned to the message center for routing by other 
means. Failure by radio station personnel to adhere strictly 
to directions of the message center or other traffic routing 



122 




SIGNAL COaOTOHlCATION 



115-117 



agencies that may be prescribed will result In serious delays 
in the delivery of messages and In much useless code work 
by the message center personnel. 

■ 116. Reception op Messages. — a. All received messages are 
copied at the radio station in diQ)Iicate, Messages are copieni 
on the typewriter or by hand usli^ the system of lettering 
described in paragraph 33. When copied by hand, the same 
number of code , groups should be copied on each line. In 
using the typewriter. 5 or 10 code groups will constitute a 
line. 




b. See paragraphs 40a and 47 for the disposition of the 
original and the duplicate copy of incoming messages. Delay 
of original copies of messages for recopying or extracting data 
for station records is prohibited. 

c. See paragraphs 42 and 47 for the disposition of the 
original and the duplicate copy of relay messages. 

B 117. Servicing or Menaces. — a. Every message Is serviced 
by the transmitting operator and the receiving operator upon 
the completion of its transmission (see TM 11-454). The 
transmission of a message requiring a receipt or a repeat 
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back is not considered complete until such receipt or repeat 
back is received by the transmitting operator. 

b. A message must show the station to which it was sent 
or from which it was received. In any case where this 
information is absent from the heading of the message the 
operator’s service will iiu^ude it. 

c. The sending operator’s service is written in at the bottom 
of the message and circled. Many operators perform this 
service with one hand while operating the key with the other. 
(See par. 95m.) 

■ 118. Station Log. — a. General. — <1) A station log in con- 
junction with the number sheet and the file of transmitted 
and received messages forms a complete record of events and 
operating conditions which occur during ^ radio day at a 
station. 

(2) The amount of detail that should appear upon the 
log varies according to the number of operators on duty at 
the station, and the state of training of the operators, but 
the keeping of the log should not delay traffic. 

(3) Signal and communication officers are authorized to 
prescribe the amount of detail that they require on the 
logs of their stations but the following essential elements 
with time entry for each will be included: 

(a) Operators on duty. 

(b) Opening and closing of stations. 

(c) Causes of delays in traffic. 

(d) Frequency adjustments and changes. 

(e) Unusual occurrences such as procedure violations, veri- 
fications, etc. 

(4) During the initial training phases the log should in- 
clude all signals heard or transmitted, thus serving as a 
detailed check on operatir^ procedures. As training pro- 
gresses the amount of detail required can be gradually 
reduced to the essential elements listed in (3) above. 

b. Form and example. — (1) Training form . — The following 
is a satisfactory station log form for use during the initial 
training period and for statitms having a senior (key) and 
a junior (log) operator. A form of this kind is desirable 
when actual transmissions are to be logged in detail. 
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STATION LOa 



Date 19 Net— Sheet No. - 

Station call Net call. Station opened M 

Senior o])eralor Junior operator 



Time 


1 

To 


From 


\ Traffic 



























(2) Example o/ ?og.— During the later training period and 
in actual field operations a combination form having the 
operator’s number sheet printed on one side and a log printed 
on the reverse side is more satisfactory. The operator merely 
turns his number sheet over and makes the log entry on the 
back thereof as the events requiring a log entry occur. The 
following is an example including entries of such a form in 
common use at fixed stations. This form is printed on the 
reverse side of the operator’s number sheet shown in para- 
graph 115b. 
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■ 119. Disposition. — a. The station log, number sheets, and 
any other records connected with the operation of a station 
for a radio day will be placed together in a packet as soon as 
possible after the conclusion of such period and plainly 
marked with the date and a description of contents. These 
records will be disposed of as prescribed by the unit signal 
or communication officer, 

Zj. Radio station records often contain valuable informa- 
tion for the enemy intelligence service. If at any time there 
is great danger of station records being captured by the 
enemy, they must be destroyed. 

H 120. Importance. — a. Station records are valuable studies 
for signal and communication officers to use in determining 
errors made by operating personnel, causes of delays in traffic, 
and in determining the proper actions necessary for increas- 
ing traffic efficiency. They are also useful in the recovery of 
lost messages and as verification records. 

b. The keeping of these records is secondary to the primary 
mission of delivering the message to the addressee without 
delay and exactly as written by the writer. Operators should 
be constantly reminded of their primary mission. 
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Paragraphs 



Sexjtion I. General 121-122 

II. Lamps 123-130 

in. Flags 131-136 

IV. Pyrotechnics 137-142 

V. Panels 143-165 

VI. Airplane maneuvers as signals 156 



Section I 
GENERAL 

■ 121. Scope. — ^Visual communication includes all signals re- 
ceived by the eye regardless of how they may have been trans- 
mitted. While arm and hand signals are properly a part of 
visual communication, they are not included in this manual 
but are prescribed in other training publications. In this 
manual visual communication includes only communication 
by lamps, flags, pyrotechnics, panels and airplanes. 

■ 122. Capabilities and Emplotment. — a. General . — In areas 
served by other signal communication equipment, visual com- 
munication is an auxiliary means supplementing wire and 
radio, but the necessary equipment issued for its use should 
always be at hand and in operative condition if, due to the 
failure of other means, the condition necessitating and favor- 
ing its employment should arise. It may be used to supple- 
ment one-way radio communication. For example, where a 
forward command group is able to receive messages by radio 
but not to transmit, the higher commander may direct that 
the reply be sent by means of visual communication. For 
small isolated groups or those which, are not organically 
equipped with technical means of signal communication, the 
situation may sometimes be such that visual signaling with 
any means available is the only method possible. Its use 
depends upon the type of warfare, proximity of the enemy. 
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terrain, and ■weather. WhUe the relatively slow speed of 
transmission renders visual signal communication less suited 
for transmitting long messages than other means usually 
available, it is well adapted to transmitting prearranged mes- 
sages and code groups such as those used in the Air-Ground 
Liaison Code or the Division Field Code, using either groups 
of letters or numerals in brief messages over short distances. 
This type of visual signaling is especially applicable for use 
from front to rear, from ground to air, and from ground to a 
vehicle in motion. The success of visual cjommunication 
depends upon training, previous preparation and distribution 
of codes, and prearranged messages. The degree of training 
which personnel require depends upon the purpose for which 
they will be employed. For short-range communication to 
extend tactical control below the forward limit of the more 
technical means, a very modest degree of training of a siifQ- 
cient proportion of individuals to insure that at least one man 
with each group the size of the squad Is trained will produce 
important results. The ability to transmit and receive groups 
of numerals can be acquired by a soldier of average intelli- 
gence in a short time. 

b. Between ground stations. — (1) Making contact . — ^When 
a visual signaling system has been installed, or when for any 
other reason visual signals may be expected, all likely points 
from which such signals might originate should be examined 
frequently to see if visual signaling is being attempted. At- 
tempts to attract attention of personnel with whom com- 
munication is desired must be persistent. The azimuths of 
all prepared stations with whom 'visual communication is 
expected should be recorded and stakes properly alined and 
tagged with the designation of the unit with which they are 
concerned placed in the groimd to mark the line of sight to 
the other visual stations. For light portable equipment car- 
ried by forward groups or detachments, the distances in- 
volved will usually facilitate attracting attention through 
some prearranged sound or visual means. All personnel must 
be trained to be on the alert for such signals and to direct 
the attention of the proper personnel to them. 

(2) Limitations . — If other effective means are available, 
visual communication should not be used when it is, likely 
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to disclose a position or to draw fire on other troops. Where 
signals being sent are likely to be seen and read by the enemy, 
care must be taken not to disclose Information which may 
enable the enemy to take countermeasures in view of the 
time factor involved. In general, the time factor favors more 
extensive use of nonsecret means between the .smaller for- 
ward elements. Great care must be exercised In the selection 
of locations for visual signaling stations, especially those 
transmitting from rear to front. These considerations there- 
fore frequently preclude two-way visual communication. 
When not in immediate contact with the enemy, visual sta- 
tions may communicate in any direction but in Immediate 
contact with the enemy, visual communication will generally 
be employed only from front to rear although two-way lat- 
eral communication may be employed if both stations are 
defiladed from hostile view. 

(3) Advantages. — The advantages of visual communication 
between ground stations are — 

(c) Rapidity with which stations can be installed. 

(b) Speed with which short messages and prearranged 
Signals may be sent. 

(c) The light weight, simplicity, and portability of the 
equipment. 

(d) Absence of need for metallic circuits between stations. 

(e) Independence of intervening terrain or zones under 
hostile fire as compared to wire or messenger service, as long 
as mutually visible stations exist. 

(4) Disadvantages. — ^Disadvantages of visual communica- 
tion between ground stations as compared with wire and 
radio are — 

(a) Slowness, hence poor adaptability for sending long 

messages. 

(b) Dependence on mutual visibility. 

(c) Difficulty of locating companion station, attracting 
its attention, and insuring receipt for traffic. 

(d) The vigilance necessary by operators to avoid missing 
signals. 

(e) Limited range. 

c. Air-ground communication . — ^Visual communication 
from the ground to airplanes in flight is possible by use of 
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panels, pyrotechnics, flags, and signal lamps. The airplane 
may reply by radio, dropped message, pyrotechnics, lamps, or 
limited wii^ signals, all of which are covered elsewhere in 
this manual. 

(1) Advantages . — The advantages of visual air-ground 
communication are the same as those listed in 5(3) (a) , (5) , 
and (c) above. 

(2) Disadvantages . — ^The disadvantages of visual air- 
ground communication are — 

(.a) Impracticability of sending long messages. 

(5) Dependence on visibility, 

(c) Air observer's difliculty locating stations desired. 

(d) Ease with which hostile aircraft can locate ground 
stations. 

Section II 
LAMPS 

■ 123. Equipment.— a. Signal lamp equipments EE~6, 
EE-6-A, EE-15-B, and EE-84 are authorized for specifled 
field artillery and coast artillery units. Signal lamp equip- 
ment EE-60 is a portable searchlight 12 inches In diameter 
mounted on a tripod. It is normally placed in airdrome 
control towers and used for signaling to airplanes. 

5. The EE-0 and EE-6-A are essentially the same, the dif- 
ference being that the EE-6-A includes a belt with an at- 
tached case and a control box for carrying the eight dry 
batteries, spare bulbs, and key, while in the EE-0 these items 
are carried in one case rested on the ground during operation. 
Both consist of a portable electric lamp with a metal reflector 
14 centimeters (about 5% inches) in diameter, a sighting 
tube on the top, a hinged lid covering the front, and a two- 
wire cord to connect the batteries and lamp. Lamp signal- 
ing is accomplished by operating the key to cause short or 
long flashes of the lamp. These flashes combined make the 
characters of the International Morse Code. (Other lamp 
signals are described in par. 136.) 

c. The EE-IO-B uses either a 6-volt, a-C supply from a 
110-volt step-down transformer of a 6-volt battery supply. 
It is heavier and more rugged than the EE-6 and has a 
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6-inch silvered glass reflector. Power supply, key, and con- 
trols are built into the lamp’s wooden carrying case. A two- 
wire cord connects the lamp’s power supply and key. A sup- 
porting stake is supplied with the EE-IO-B. 




FicuHE 23. — Signal lamp EB-84. 



d. The EE-84 uses a silvered glass reflector 4^ inches in 
diameter and a prefocused 6-volt, automobile-type bulb (see 
fig. 23). On top of the lamp is a telescopic sight for direct- 
ing the beam. The lamp is mounted on adjustable trunnions. 
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This assembly is mounted on a standard aiming circle tripod 
to permit laying the lamp from a map. A 5-foot, two-wire 
cord connects a metal box containing dry batteries and a 
relay to the lamp. The key is connected to this box by a 
longer two-wire cord and hence may be located some dis- 
tance from the lamp. 




FicTTEK 24. — ^Adjustment of signal lamp equipment EE-8. 

■ 124. Adjustment.— T he reflecting apparatus of all lamps 
should be checked for adjustment at frequent intervals and 
each time a bulb is replaced. To adjust the EE-6, draw 
horizontal and vertical lines on a flat vertical background 
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like a wall, intersecting at the height of the reflector above 
the ground (see fig. 24). Locate a sighting point on the ver- 
tical line a distance above this intersection equal to the dis- 
tance between the centers of the reflector and the sighting 
tube. Set up the lamp a few yards away and aim the sight- 
ing tube at the sighting point. Turn the reflector screws 
supporting until the concentrated light spot becomes cen- 
tered on the horizontal and vertical lines. A similar proce- 
dure may be followed in adjusting other lamps. When prop- 
erly adjusted, the lamp projects a beam of approximately 
parallel light rays. Accuracy in this adjustment restricts 
the area in which signals may be observed and increases the 
range. 

■ 125. Care. — The following precautions are necessary in 
handling and operating lamps: 

a. The lid should be closed when the lamp is not in use. 

b. The reflector should not be touched with the fingers, 
and should be cleaned only with clean gauze or cotton damp- 
ened with clean water or alcohol. 

c. Cord connections should be kept clean and tight. 

d. The lamp should not be used for Illumination. 

■ 126. Training, — L amp. operators should be qualified in the 
following: 

a. International Morse Code. (See app. m.) 

b. Lamp procedure, lamp sighting and adjusting. 

c. Use of field glasses, compass, and map reading. 

d. Distance limitations of the lamp. 

e. Establishment, operation, and maintenance of visual 
statioas. . 

/. Fire-control Code. 

■ 127, Installation. — a. Location. — ^Cnder favorable condi- 
tions the EE-6 has a range of 3,300 yards in daylight or 6,000 
yards at night. (See b below.) The ranges of other types 
are greater. Ordinarily the white bulb is used. The red bulb 
is preferable in operating throi^h smoke or fog. Shadows, 
reflections, and background affect the visibility of the beam. 
Tn daylight place the lamp in a deep shadow. Sunlight fall- 
ing on the face of the lamp produces a reflector glare making 
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signals unreadable. It is essential that the lamp be accu- 
rately sighted on the receiving station. Slight movements of 
ttie lamp divert the beam and the signal becomes faint or 
invisible. Therefore, some form of fixed mounting must be 
used. 

b. ImprovisatioTis . — ( 1 ) Stability may be obtained by fixing 
the lamp to a tripod like that issued for use with the pris- 
matic compass or commercial cameras. A stake driven in the 
ground may be used. Operation may be improved by pro- 
viding a battery box for the batteries and spare lamp bulbs, 
and mounting a telegraph key on a removable cover. When 
operating many lamps at night in the same general area, it 
is desirable to use colored bulbs. 

(2) In permanent and semipermanent stations, lamps may 
be oriented and fixed in position. Beam diffusion, increasing 
the possibility that sign«Us may be read by the enemy, may be 
minimized by using a wooden tube 6 to 9 feet long, approxi- 
mately the size of the lamp at the inner end and tapered 
slightly to a smaller size at the outer end. 

■ 128. International Morse Code. — The alphabet, numerals, 
and special signs transmitted in International Morse Code 
are shown in appendix m. 

H 129. Message Transmission.— a. liie speed of sending dots 
and dashes should be constant. Speed of transmission is in- 
creased by decreasing the intervals between successive dots 
and dashes, then letters, and finally, words. 

(1) A dot is a short flash of about second, 

(2) A dash is a long flash of about 1V& seconds. 

(3) The maximum Interval between successive dots and 
dashes should be about Vz second. 

(4) The maximum interval between successive letters or 
characters should be about seconds. 

(5) The maximum interval between successive words 
shoiAld be about 3 seconds unless it is necessary for the re- 
ceiving station to acknowledge by one or two dots after each 
word, in which case the transmission is resumed immediately 
upon, receipt of such acknowledgment. (See par. 130.) 

5. In order that lamp signals may be easily read it is essen- 
tial that they be sent slowly. Experienced operators should 
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be able to transmit and receive at a rate of better than 10 
words of 5 characters each per minute. Two men for each 
shift are required to operate a lamp station. In transmitting, 
one man operates the lamp and watches the receiving sta- 
tion while the other dictates the message to be sent letter 
by letter. In receiving, one man receives the message and 
calls it off letter by letter to the other who records it. The 
receiving operator also acknowledges when acknowledgment 
is necessary. 

c. To establish communication the call sign of the called 
station is sent several times, and at intervals the station 
sends its own call sign. If two-way visual communication is 
authorized under the existing conditions, the called station 
answers immediately in a similar manner by lamp. In case 
two-way communication is not authorized, the called station 
answers by pyrotechnic signals or some means other than by 
flag or lamp. 

d. A message consists of the following; 

(1) The call, which consists of the call sign of the called 
station; the letter V, meaning “from”; and the call sign of 
the calling station, except as permitted in c above and para- 
graph 130b<3). 

(2) The body of the message, without address, followed by 
the appropriate ending sign, Ab! K, or vX 

■ 130. Procedure. — c. Coif signs. — With modifications, radio 
procedure is used in the operation of lamps. Coll signs are 
prescribed in signal operation Instructions and will nonnally 
be the same as the radio call signs of the units. (See par. 
31 and example in par. 2651.) For small units having no 
radio equipment, visual call signs are assigned by the next 
higher unit commander. These will be used only when re- 
quired to establish communication or to attract the atten- 
tion of the called station. 

b. Special signs . — The following special signals and mean- 
ings are used in lamp operation; 

(1) One dot — Last word received. 

(2) Two dots — Repeat last word. 

(3) A series of about eight dots — ^From transmitting sta- 
tion: Error. Prom receiving station: I must Interrupt. The 
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series of dots may also be used by the calling station in place 
of a call to attract the attention of the called station after 
communication has been established. 

(4) BL — Resight your lamp, signals are dim. 

(5) A series of dashes of increasing length — ^Your adjust- 
ment is improving. 

(6) A very long dash or steady light — Your adjustment is 
satisfactory. 

(7) A series of dashes of decreasing length — Your adjust- 
ment is becoming worse. 

(8) R — Entire message received. 

<9) MU — Move up. 

(10) MD — Move down. 

(11) MR— Move right. 

(12) Ml^Moveleft. 

c. Acknowledgment . — Every message which has been re- 
ceived will be acknowledged by some means even though difB- 
cult. In general, lamps will be used only from front to rear, 
and the acknowledgment in such cases will be made from the 
rear station by pyrotechnics or some means other than lamp 
or flag, If such use would divulge the location of the rear sta- 
tion to the enemy. This is important since rear stations are 
normally located at or near command or observation posts, 
and this intelligence may draw artillery fire. Situations will 
occur, particularly within the infantry and field artillery 
battalion during open warfare, when two-way lamp signaling 
is feasible without enemy observation. Then acknowledg- 
ment may be made by lamp. If the letter F precedes the 
transmission, the receiving station acknowledges the receipt 
of the message by some means other than flag or lamp. 
Otherwise the receiving station may acknowledge each word 
with either one dot or two dots, depending upon whether the 
word was Understood or not. 

Section in 
FLAGS 

■ 131. General. — Suitable equipment is issued for sig- 

naling by semaphore and wigwag, and for special purposes. 
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If no standard equipment is available, strips of Cloth tied to- 
ward the outer end of sticks of wood or bayonets will serve 
for flags. For short ranges, when the use of flags would be 
unduly conspicuous, the hands or arms, or the headdress or 
handkerchiefs held in the hand may be used. 

■ 132. CARE. — Signal flags should be kept in a clean, service- 
able condition. A clean flag can be more easily read. 

■ 133. Training. — ^The steps to be followed in training of flag- 
men are in general identical to those given In paragraph 
126 for the training of lamp operators. The semaphore flag- 
men use the semaphore code. (See fig. 25.) A proficient 
semaphore flagman should be able to transmit and receive 
at the rate of 125 characters per minute at medium ranges. 
Flagmen are trained to transmit in the kneeling, sitting, or 
prone position. Wigwag signalers, which include those 
equipped with sets consisting of a single flag and staff, use 
the International Morse Code (see app. HI), 

■ 134. Use. — a. Flag signal ranges vary with the location of 
the stations, visibility, and the proficiency of the flagmen. 
Under favorable conditions and with the aid of field glasses, 
semaphore flags can be read np to 2,500 yards. 

b. The background should be the same for all positions of 
the flags during the transmission of a message. The flag 
Color should contrast with the color of the background. 

e. When a station is moved to get a better background, the 
flagman at each station holds his flag vertically above his 
head. The station requesting the move lowers Its flag Imme- 
diately when the flagman of the moving station arrives at a 
position having a suitable bacl^ound. 

d. When signal flags are used under hostile small arms fire, 
distances will be short and effective ranges will depend on 
cover for the flagmen. The rear station will permit the for- 
ward station to select the most advantageous position and the 
rear station conforms. 

■ 135. Semaphore Flag Procoture and Transmission. — a. 
The semaphore code is given in figure 25. The “end of mes- 
sage” signal (chop-chop) is executed by waving both flags 
in short vertical opposite directional arcs on the left side of 
the boc^. 



137 




135-130 



BASIC FIELD MANUAL 



b. The semaphore flag signaling call to one station consists 
of the signal “attention.” Otherwise, the call is that given 
for lamps in paragraph 129. The special signals and mean- 
ings used in semaphore flag signaling are«shown in figure 25. 

■ 136. Wigwag Procedure and -Transmission. — a. For general 
use in lower units wigwag signaling Is more applicable than 
semaphore as transmission is possible with improvised equip- 
ment and does not require an operator to expose himself by 
standing. Since wigwag fiags, radios, telegraphs, and signal 
lamps employ the International Morse Code (app. Ill) , train- 
ing is facilitated. It is especially suited to transmission of 
code groups consisting of numerals, which are provided in 
certain codes. In the absence of suitable codes, prearranged 
numerals may be substituted. Training must include the 
transmission and reception of wigwag signals in the kneeling 
and prone positions as well as standing. 

b. A dot is made by a motion from overhead downward 
to the sender’s right, through an arc of 90® in the plane per- 
pendicular to the line of transmission, and returning imme- 
diately to the starting point overhead. A dash is made by a 
similar motion to the sender’s left. A short pause in the 
vertical position Indicates spacing between the individual 
characters. The end of a word or group is indicated by dip- 
ping the flag to the operator’s front; the end of a message is 
indicated by two such motions. 

c. A hand lamp may be substituted for the flag. When 
using a hand lamp, the swing may be upward from a starting 
point with the arm hanging down naturally, instead of down- 
ward from a starting point overhead. 

d. The procedure prescribed in paragraph 130 shall be fol- 
lowed except that the ATTENTION sign, made by waving the 
flag through 180° overhead several times, or by waving the 
lantern through 180° across the knees, may be used in call- 
ing; and that the ANSWERING sign may be used in answer- 
ing a call as well as in “receipting" an Item transmitted. If 
an answering signal is not received, and if the message is 
urgent, the operator transmits ttie message several times 
until he is reasonably sure that liie message has been received. 

e. For communication with aircraft, the wigwag operator 
faces the airplane continuously while transmitting, turning 
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Figurb 25 . — Semaphore code. 



his body for such purposes. Such messages may be trans- 
mitted in the clear under proper conditions, or groups of let- 
ters or numerals prescribed in the air-ground liaison code 
may be uspd. For low-flying aircraft this means is sometimes 
faster and more practical than a series of signals by panels. 
Under exceptional conditions the wigwag method of trans- 
mission may be employed by persons in a slow-flying aircraft 
or in a moving vehicle. 
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Section IV 
PYROTECHNICS 

■ 137 Equipment. — Pyrotechnic devices used for signal com- 
munication are the ground signal projector, the pyrotechnic 
pistol, aircraft, and the Very pistol. 

a. Ground signal projectors . — There are three types of 
ground signal projectors. In all types the barrel is about 
12 inches long and has a 42-mm bore. 

(1) In projector Ml a firing fan is centered in the bot- 
tom or breech end of the tube and is actuated by a simple, 
springless hammer and lanyard. For firing, this projector 
is mounted on the muzzle of the service rifle or on a steel 
supporting tube, about 4 feet long, with a flange and sharp 
pin at one end to be pushed into the ground. (See flg. 26(2).) 
The signal cartridge resembles a large shotgun shell without 
the flanged base. It is dropped Into the muzzle, base first, 
and then fired by a quick jerk on the lanyard. After each 
discharge, the projector must be inverted to dislodge the 
cartridge base. The cartridge contains varying types of 
signals, which are projected about 300 feet upon being fired. 
(See flg. 26(2).) 

(3) The projector M3 (fig. 2$(^) has a fixed firing pin in 
the bottom or breech of the bore. This type fires the same 
ammunition as the first type projector. The signal car- 
tridge is dropped into the muzzle, base first, and allowed 
to slide down the tube until it is stopped just above the 
firing pin by a spring arrester. To fire the cartridge the 
operator assumes the prone position, the tube being held 
muzzle up at arm’s length a few Inches from the ground; 
then the breech end is struck smartly against the ground. 
The inertia of the cartridge causes it to pass the arr^ter 
and strike against the firing pin, thus igniting the propellii^ 
charge. After discharge, the projector must be inverted to 
dislodge the cartridge base. (See fig. 26(r).) 

(3), The projector M4 is a modification of the M3 and 
differs very slightly in mechanical construction or physical 
appearance. (See flg. 26®.) It is fired in the same manner 
as the M3 and uses the same ammunition. 

b. Pyrotechnic pistol . — The pyrotechnic pistol, aircraft 
type. Is for use in airplanes. It consists of a heavy frame 
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or receiver only, the cartridge serving as the barrel through 
which the s^nal is fired. The cartridge is about 1V2 inches 
in diameter and contains either a star cluster or a star blinker 
signal of various colors. (See par. 141a.) The cartridge is 
inserted into the receiver of the pistol and the pistol held 




PiGUHi: 20 . — Pyrotedinic projectors. 
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outside of the airplane and fired. After firing, or in case of 
a misfire, the cartridge is ejected from the pistol. The pistol 
may be held in one hand and fired, but due to the severe 
recoil, both hands should be used. (See fig. 26(D.) 

c. Very pistol . — The Very pistol is a single-shot 10-gage 
pistol with a 9-inch steel barrel and a bronze frame. The 
barrel is hinged to the frame by a pin, and breaks open for 
loading and extracting Uie cartridge. The Very pistol car- 
tridge is similar in appearance to a 10-gage shotgun shell 
and contains either a red. white, or green single star signal 
without a parachute. Upon being fired the signal Is pro- 
jected about 200 feet and burns ^rom 6 to 8 seconds. (See 
fig. 26(5).) 

« 138. Care. — a. Pyrotechnics must not be mixed with am- 
munition or other fireworks. Those giving red or green light 
are loaded with compositions which may explode under cer- 
tain conditions and hence should be stored separately if 
feasible. The storage of small quantities of pyrotechnics In 
the same building with small arms ammunition is authorized. 

b. AH cartri(^es for the above devices are discharged by 
percussion; hence boxes of these cartridges should be placed 
flat with top side up and protected from moisture. Pyro- 
technics In storage should be placed by lots of approximately 
the same date of manufacture and the oldest lots issued first. 
Those whose serviceability is xmcertain will be tested. 

■ 139. Use. — a. Pyrotechnic devices are used for sending pre- 
arranged messages requiring immediate action or when other 
means of signal communication are uncertain or too slow. 

b. In order to insure transmission through fog, dust, and 
smoke, it may be necessary to establish a chain of stations to 
relay pyrotechnic signals. 

c. Some of the principal uses of pyrotechnic signals are — 

(1) To cause artillery fire to commence, cease, or lift. 

(2) To indicate the arrival of certain front-line units on 
certain points on the terrain. 

(3) To acknowledge receipt of lamp or flag transmissions 
by a visual station which is not permitted to use lamps or 
flags. 

(4) To call for a display of markings or identification 
panels. 
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(5) Identification of friendly aircraft. 

(6) Identification of friendly armored vehicles and units. 

(7) Intercommunication of armored vehicles and units. 

3 140. Training. — ^The steps to be followed in the training of 
pyrotechnic signalmen are — 

a. Care and handling of rorotechnlcs. 

b. Firing and reading of pyrotechnic signals. 

c. Employment and tactical use of pyrotechnic signals. 

d. Instruction in map reading and use of the compass. 

e. Establishment, operation, and maintenance of pyro- 
technic signaling stations under assumed tactical situations. 

■ 141. Signals. — ^The standard pyrotechnic signals are as 
follows: 

a. For use jrom aircraft: 

(1) Signal, aircraft, red star parachute, Mil. 

(2) Signal, aircraft, red star parachute, cluster, M14. 

(3) Signal, aircraft, white star blinker, M15. 

(4) Signal, aircraft, green star blinker, M16. 

(6) Signal, aircraft, white star parachute, MIO. 

b, For use from ground: 

(1) Signal, ground, whito star parachute, M17. 

(2) Signal, ground, white star cluster, M18. 

(3) Signal, ground, green star parachute, M19. 

(4) Signal, ground, green star cluster, M20. 

(5) Signal, ground, amber star parachute, M21. 

<6) Signal, ground, amber star cluster. M22. 

(7) Signal, ground, white star parachute, M5. 

(8) Signal, light, Mk. 2, Very, white. 

(9) Signal, light, Mk. 2, Very, red. 

(10) Signal, light, Mk. 2, Veiy, green, 

■ 142. Message Transmission. — a. Meanings are assigned 
pyrotechnic signals in signal operation instructions and should 
be changed frequently for secrecy. The names given in para- 
graph 141 are catalog listings and will be used in the signal 
operation Instructions prescribing their meanings. (See ex- 
ample, par, 265k.) Since the number of distinct signals is 
extremely limited and the use of pyrotechnic signals is largely 
confined to the front lines, the meaning assigned should in- 
variably be those most important to front-line units at tha 
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time. Pyrotechnic signals, particularly Very signals, are ex- 
tremely difficult to see in bright sunlight. They should not 
be used to control important operations unless no other means 
is available. 

h. Observing the following precautions will avoid misuse of 
pyrotechnics: 

(1) Signals should be distinct from one another. 

(2) The most readily discernible signal should be assigned 
the most important meaning. 

(3) Promulgation and distribution of signal operation in- 
structions pertaining to pyrotechnics must be timely. 

(4) Each unit commander should designate an officer to 
be responsible for the use of pyrotechnics by that unit. 

(5) Lookouts, and when necessary, relay stations for the 
repetitions of signals ^ould be provided, 

SECTION V 

PANELS 

■ 143. Equipment. — Several types of panels and panel sets 
are issued to ground troops, ^nels AL-119 and AL-120 Is- 
sued to the Infantry are IV^-foot squares, the former in white 
and the latter in black, furnished with grommets and 4 metal 
pins for staking down the comers. The following arms are 
Issued panel sets AP-30-C and AP-30-D: Infantry, Meld Ar- 
tillery, Coast Artillery Corps, Armored Force, and Signal 
Corps. The Cavalry is issued the AP-30-D only. The panel 
set AP-30-C consists of a case CS-18 of canvas for carrying 
panels and 13 panels AL-122 of black cotton, fabric, measuring 
12 feet in length and 2 feet 4 inches in width, each panel being 
provided with grommets and 14 metal pins for staking it to 
the ground. The panel set AP-30-D is similar except the 13 
panels Ali-121 taking the place of the panels AL-122 are 
white. Specified coast artillery units are issued panel sets 
AP-33-A and AP-34-A. Panel set AP-33-A consists of 13 
panels AL-124 of tangerine colored cotton fabric, measuring 
30 feet in length and 6 feet In width, with a wooden roller 
on one end. Panel set AP— 34-A is similar except the 13 
panels AL-12S taking the place of the panels AL-124 are 
white. 
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■ 144. Care. — ^Panels should be examined each time they 
are used and any rents or loose grommets promptly repaired. 
Soiled panels should be washed clean and thoroughly dried. 
Wet or damp panels should be dried at the first opportunity, 
to prevent mildew. Panels should be kept in their carrying 
case when not in use. 

■ 145. Purpose. — a. The AL-119 and AL-120 are marking 
panels and are displayed by troops in combat on signal from 
the infantry liaison airplane in order that an airplane may 
report their progress and location to higher headquarters. 
The panels AL-120 (black) are used when snow covers the 
ground, but the panels AL-119 (white) are normally used. 
These panels are issued to a rifle squad and should be used 
for no other purpose than that for which Issued. 

b. The AP-30-C, AP-30-D, AP-33-A, and AP-34-A are is- 
sued for communication with aircraft and for the location 
and identification of unit command posts on request by air- 
craft. The AP-33-A and AP-34-A are especially designed for 
communication with high-flying aircraft. 

■ 14fi. EttsPLAT Grounos. — Panel display grounds are located 
near the radio station since the radio operators are normally 
also the panel operators. The panel display ground should 
be a fairly level open space free from rocks, high weeds, and 
brush, removed from high trees and bodies of water. It 
should be defiladed from hostile ground observation but so 
located that the panels can be seen by airplanes at wide 
angles from the vertical. The panels should be displayed in 
the best light available and so placed that shadows will not 
fall across them blurring their outlines to the air observer. 
Care must be exercised to see that panels are displayed only 
to friendly aircraft who have identified themselves as such 
by use of a prearranged signal. Upon the approach of hostile 
aircraft, the panels should be taken up or concealed. 

■ 147. Numerals. — a. The ttiree-numeral code groups in the 
Air-Ground Liaison Code are intended for use with panels. 
To indicate these munerals the panels are laid out as shown 
in figure 27. 

h. An index group composed of two panels laid out about 
12 feet apart in line is always placed at the top to indicate 
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ncmiE 27.' — Panel numerals. 

to the observer the sequence in which the panel numerals 
are to be read. Except as indicated in figures 30, 31, and 32, 
the index group remains in place throughout communica- 
tion. The three-numeral code group is placed below the 
index group as shown in figure 28. 

■ 148. Identification Group.— Each military unit equipped 
with panels may Identify itself to a friendly questioning air- 
plane or to the airplane assigned to work with it by laying 




FicTjHE 28 . — Kxample of a code group. 182 . 
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out panel numerals forming a number called an identifica- 
tion group, arbitrarily assigned the unit in signal operation 
instructions. The identification group may consist of OQe, 
two, or three numerals. These identification groups have 
no relation in any way to the actual numerical designation 
of the unit. For an example, see paragraph 265/z.. 

■ 149. Displaying the Identification Group. — a. The identi- 
fication group is displayed when the airplane gives a pre- 
arranged signal meaning “display identification group." In 
order to indicate that an Identification group Is being dis- 
played and not a code group, a special signal or indicator 
for an identification group is laid out simultaneously with 
the numerals. This consists of a single panel placed about 
12 feet above the index group and at right angles to it. 

b. If the 4th Field Artillery Battalion were assigned 102 
as its Identification group, this unit would identify itself by 
displaying panels as shown in figure 29. 

faenfificotion 
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JA 




Figure 29. — Example of an identification group. 102. 
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c. When the identification group consists of less than 
three numerals, it is preceded by one or two zeros, as may 
be necessary, in order to make a three-numeral group. For 
example, the Identification group 8 would be displayed as 
the number 008. 

■ 150. Technique op Panel Display. — a. General . — No hard 
and fast rules governing the space that must be left between 
the panels composing any signal can be laid down. The 
distance between all panels should be dictated by local condi- 
tions as to visibility, space available, height of the airplane, 
and the terrain. Under average conditions, the display of 
the numeral panels and the special signals should conform 
to the form and relative distances Indicated In the exam- 
ples shown in this manual and i:p the Air-Ground Liaison 
Code. 

b. Preparation . — When two or more operators are avail- 
able for laying out the panels, the work should be divided 
up by specific assignment of duties. Special circumstances 
and good judgment will dictate the best possible division 
of labor. Constant practice will result in developing a highly 
efficient panel detail capable of operating with maximum 
speed and minimum interference or confusion. Panel oper- 
ators when preparing to display- panels will, according to the 
number of operators available, post themselves in such posi- 
tions as will facilitate laying out. changing, and taking up 
panels with the greatest possible speed and precision. When 
the display of any signal has been completed, operators move 
away from the panels rapidly and take up such positions 
that they will not obscure the signal from observation or 
cast shadows upon any part of it. The signal remains dis- 
played until the airplane’s acknowledgment has been re- 
ceived, whereupon all panels not in the initial display will 
always be removed before a new display is made. 

c. Beginning.— In order to commence working with the 
airplane, an Initial display consisting of the unit's identifica- 
tion group is displayed. This means “I am ready to work.” 
(See par. 149.) In the event that the Identification group 
is not displayed, the initial display will be the number “000” 
under the index group. This also means “I am ready to 
work.” 
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d. Continuation . — In order to avoid misunderstandings, 
ambiguities, and delays, the noncommissioned officer or the 
senior operator in charge of Uie panel detailed calls out 
loudly, in separate numerals, the signal to be displayed, for 
example, “ZERO ZERO THREE” or “THREE FOUR FIVE.” 
Much time will be saved if the next signal is announced while 
the preceding signal is being displayed and the airplane’s 
acknowledgment is being awaited. By so doing, such opera- 
tor can fix in mind beforehand his exact movements In the 
next display. When this procedure is followed, the announce- 
ment regarding the signal to be displayed is preceded by the 
phrase, “The next signal will be — .” The operators then await 
the command GO before proceeding to execute the order. 

■ 151. Repohtinc. — a. An airplane requests the ground sta- 
tion to identify itself by radio, pyrotechnics, or lamp signals 
and other ways all Indicated in current signal operation 
Instructions. 

b. The ground station answers by displaying its identifica- 
tion group. If not previously arranged for, the ground sta- 
tion will also indicate by panels the joint communication 
method desired. The communication method may be 
changed during a mission displaying the proper panels 
or by sending the necessary signals. Some of these methods 
are described in paragraphs below. 

c. The airplane acknowledges by signals which have been 
prearranged or ordered. 

■ 152. Between Airplane Radio and Ground Station Having 
Radio Receiver Onlt.— a. The airplane acknowledges receipt 
of each panel display by sending R, if telegraph, or ROGER 
or WILCO, if voice. 

b. If the airplane sends the first message, the ground sta- 
tion acknowledges by displaying the signal 009 meaning “Re- 
ceived”, followed immediately by the next panel signal. 

c. When the last panel signal of a message has been dis- 
played and its receipt has been acknowledged by the airplane, 
the ground station displays the panels meaning “More to fol- 
low” or those meaning “Finish.” The latter panels are 
displayed only when the ground station desires the airplane 
to proceed on the mission. 
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d. If the ground station displays the panels meaning 
“More to follow” only, the airplane acknowledges by sending 
R, but if it displays the panels meaning “Finish'’, the airplane 
acknowledges by sending R VA and proceeds on the mission, 

e. The airplane reports back from the mission by dropped 
message or by other previously arranged means. 

/. The ground station acknowledges as in Z) above, followed 
by the panels meaning “More to follow” if it is desired that 
the airplane remain in the vicinity, or by the panels meaning 
“Finish” If it is desired that the airplane carry on with its 
reconnaissance, etc. 

g. The airplane acknowledges as in d above. 

■ 153. Lamps, Dropped Messages, and Panels. — a. When radio 
communication is impossible, suspended, or undesirable, the 
normal method of intercommunication between airplane and 
ground station is by panels and dropped messages (see ch. 3, 
sec. IV). If previously arranged for. the airplane may use 
the lamp and the ground station may use panels, in which 
case the procedure used is same as that indicated in 
paragraph 130. 

b. The normal communication method between airplanes 
and outlying detachments is by dropped messages and panels 
and, if possible, picked«up messages. (See ch. 3.) 

■ 154. Indicatino Completion of Work. — a. Except for ur- 
gent reasons, observers will not leave a mission before the 
signal meaning "Go home” is received, and then only after 
sending the signal meaning “Request relief” three times, the 
last of which will ordinarily be by means of a dropped mes- 
sage. If, after sending “Request relief” three times, the 
operator receives no signal meaning “Go home”, the observer 
will go home. 

b. Only the highest headquarters of the force to which the 
airplane is assigned will authorize the signal meaning “Go 
home.” All subordinate units will habitually send the signal 
meaning “No further need of you” when they are through with 
the airplane, upon receipt of which the airplane will report 
back to the highest headquarters of the force to which it is 
assigned. Only when specifically directed or authorized to do 
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so by the highest headquarters concerned may a subordinate 
unit send the signal meaning “Go home.” 

■ 155. Special Panel Signals, a . — ^Figures 30. 31, and 32 show 
several special signals. The display in figure 31(1) means 
“487” and not the equivalent of code group 487. If in the 
display of figure 31(1) panels for 000 were shown instead of 
those for 895, the meaning would be “Verify and repeat coor- 
dinates.” The display in figure 32(a) is followed immediately 
by the display of figure ZO®. 




Figure so. — Special panel .signals. 
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P^ure 31. — Special panel signals. 
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b. Improvised panels, constructed for quick attachment and 
removal, may be used to identify vehicles In a column. If 
so, standard signals for this purpose are: 



March message center 



Message for airplane pick- 
up 

(When this signal is dis- 
played, observer will drop a 
message giving location of 
landing field he will use for 
pick-up.) 

Leading vehicle of column— 



Last vehicle of columm. 
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Section VI 

AIRPLANE, MANEUVEI^ AS SIGNALS 

■ 156 . Purpose and General Use. — I n an emergency, when 
a ground station is not equipped for radio reception or when 
the radio transmitter of an airplane is silenced or out of corn- 
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mission, an airplane may communicate to a limited degree 
with a ground panel station by means of various maneuvers 
of the airplane while in flight. Such signals are limited to 
a very small number. No standard code has been developed 
for this means of communication but any cod^ used should 
be practical of performance by the airplane used and prefer- 
ably be prescribed in signal operation Instructions. Indi- 
vidual units have devised such codes by prearrangement with 
observation aviation units designated to operate with them. 
Adjustment of the fire of field artillery batteries using only 
panel signals and airplane wing signals is both rapid and often 
practicable. 
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COMMUNICATION BY SOUND 

■ 157. Definition. — ^The transmission of messages by audible 
sounds produced by mechanical or acoustical devices, exclud- 
ing speech, and their direct reception by ear is defined, as 
sound communication. 

■ 158. Sound Phoducing Devices.. — Such common sound- 
producing devices as whistles, bugles, horns, sirens, and rat- 
tles, and the sounds produced by small arms, artillery, and 
motors of airplanes in flight are frequently used for sig- 
naling. The bugle is often used to transmit prearranged 
messages, and the other devices mentioned have also been 
used in many operations. Except as Indicated in paragraph 
159, the use of any sound producing device lor this purpose 
may be prescribed by a commander. 

■ 1S9. Prearranged Messages Represented by Sounds. — a. 
Orders, information, and other prearranged messages repre- 
sented by bugle sounds are prescribed in TM 20-250. 

b. Prearranged messages represented by whistle sounds 
are prescribed in other training publications. 

c. The signals from sound-producing devices issued for use 
as gas or air attack alarms are prescribed in War Depart- 
ment Training Circulars, and the devices will not be used 
for any other purpose. 
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d. The following meanings are understood: 

Signal Meaning 

S long blasts of a whistle. Air or mechanized attack, 
motor horn, siren or 
klaxon repeated several 
times; or three equally 
Spaced shots with rifles 
or pistol; or three short 
bursts of fire from ma- 
chine gun or submachine 
gun.* 

Percussion sounds, such as Gas alarm, 
thore produced by bells, 
triangles, iron rails, and 
empty cartridge cases, 
struck rapidly and con- 
tinuously. 

* :Cn daylight, the Individual giving the signal points in the dlrec* 
tlon of the Impending danger; at night the alarm signal will be 
supplemented by voice warning to indicate the direction of danger. 

e. If messages have not been prescribed by higher echelons 
for the sound produced by any sound-producing device, com- 
manders authorizing the use of the device will also prescribe 
the prearrai^cd messages pertaining thereto in signal op- 
eration instructions. They may also repeat therein the sig- 
nals from soimd-producing devices prescribed by higher au- 
thority, and the prearranged messages corresponding thereto. 

■ 160. Employment. — The chief value of communication by 
sound Is the resulting economy of time, personnel, and equip- 
ment when utilized for alarms, for attracting attention, and 
for the transmission of shcart prearranged messages. As a 
measure of signal security, paitJcularly when enemy forces 
are present, the employment of sound communication should 
be strictly regulated by commanders. 
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Sbctiom I 
GENERAL 

■ 161. Purpose and Scope. — ^The purpose of this chapter is 
to establish standard practice in the installation, maln- 
ten»ice, and operation of the field wire systems of tactical 
units. This standardization is necessary to insure efficient 
wire communication. The individual duties assigned to the 
wire personnel of units are specifically explained in the 
training publications pertaining to the different arms. Com- 
plete technical information pertaining to particular items of 
wire communication equipment may be found in references 
listed in appropriate paragraphs. 

■ 162. Depinttions. — The following terms used in this chapter 
are peculiar to wire communication. These terms are de- 
fined in the sense in which they are used herein. For defini- 
tions of general terms see paragraph 5, and for definitions of 
those pertaining to other means of signal communication, see 
pertinent chapters. 

a. Common hatteryj—A term used to describe a telephone 
system which has current supplied to it from a central source. 

&. CoTistructiom. center. — A central point other than a 
switchboard from which wire crews may be controlled. 

c. Field telephoTie . — portable telephone designed for field 
use. 



158 




SIGNAli COMMimiCAXlON 



162 



d. Field telephone sroitchboard. — portable telephone 
switchboard designed for field use. 

e. Go>ff. — spur on the inside of pole chnibers which en- 
gages in the pole. 

f. Local Ixbttery. — ^ term used to describe a telephone 
system in which current is supplied for talking at each tele- 
phone, usually from a dry battery contained in the telephone. 

g. Magneto. — hand-operated generator of alternating 
current utilized to operate tdephone ringers and switchboard 
line indicators. Local battery telephones use a magneto for 
signaling, hence are sometimes referred to as magneto tele- 
phones. 

h. Marline. — A small, loosely twisted twine of two strands 
used for tying field wire to a support. 

i. Jlfonocord svyitchhoard . — A field telephone switchboard 
in which each line terminates in a single jack and plx:^. 

j. Repeating coil . — ^A transformer of approximately unity 
ratio used to superimpose additional circuits on field wire 
lines. (See par. 215.) 

k. Seising wire. — Soft-drawn copper wire, used to Improve 
field wire splices mechanically and electrically. 

l. Sideto7ie.—The audible sound produced in a tdephone 
receiver when the transmitter of the same telephone set is 
actuated by sound waves produced by speaking or blowing into 
the mouthpiece. 

771. Skinning ^ — ^The process of removing Insulation from 
wire. 

n. Staggering. — ^The offsetting of splices in the two con- 
ductors of twisted pair wire so as to prevent bulkiness and 
short circuits. 

o. Switching central. — ^The facility employing a telephone 
switchboard to interconnect telephones served and to connect 
telephones to trunk lines which terminate at another switch- 
ing central. 

p. Terminals. — Contacts or binding posts conveniently ar- 
ranged for connecting equipment or circuits. 

q. Test stati(m . — ^An Installation of one or more terminal 
strips cut in on a long trunk or local circuit for test purposes. 
(See pars. 174 and 239.) 

r. Wire ttoom. — ^A device sometimes used in laying field 
wire from a truck. 
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8. Wire circuit. — ^An electrical circuit composed of one or 
more wire conductors. (See par. 164b.) 

t. Wirehead. — A forward test point to which all trunk and 
long local circuits for a switchii^ central are brought prior to 
connection to the switchboard* 

n. Wire line. — One or more wire circuits. 

V, Wire pike. — ^A small pole about 9 feet long used to place 
field wire lines off or on a road or over limbs of trees, etc. 

■ 163. CoMPOsmoif OF WniB Systems. — A wire system in- 
cludes all means of signal communication utilizing wire lines. 
It consists of wire circuits and the connecting, operating, and 
testing equipment for use therewith. The wire system of a 
tactical unit consists of the telephone, telegraph, and tele- 
typewriter facilities Installed by the personnel assigned to 
the headquarters of that unit. For example, the division 
wire system includes only the wire communication facilities 
Installed and operated by the signal troops assigned to serve 
the division headquarters. 

■ 164. Classification of Wire Circuits. — a. According to 
their use. — Wire circuits are classified according to their use 
as follows: 

(1) Trunk circuits or trunks, which connect switching 
centrals. 

(2) Local circuits or locals, which connect telephones to 
centrals or to other telephones. 

b. According to electrical path . — Wire circuits are also 
classified according to the path provided for the electric 
current as follows: 

(1) Ground return Circuits, in which the metallic conduc- 
tor furnishes only a part of the path for the electric current, 
the return path being through the ground. 

(2) Metallic circuits, in which the path for the electric 
current is completed thi’ough the metallic conductors. The 
metallic circuit has proved to be the more satisfactory for 
telephone communication. It is less susceptible to Inter- 
ference from other circuits and earth currents, or to inter- 
ception by hostile listening stations. 

C. When superimposed on others. — ^Additional circuits may 
be superimposed upon metallic circuits by the use of repeat- 
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Ing colls, and when this Is dcme, the circuits are classified 
as follows: 

(1) A single metallic telephone circuit may provide an ad- 
ditional telegraph or telephone circuit without mutual inter- 
ference. This additional circuit ordinarily uses a ground 
return and is known as a simplex circuit (par. 216) , and the 
metallic circuit is said to be “simplexed.” 

(2) Two metallic telephone circuits may provide an addi- 
tional telephone or telegraph circuit without mutual inter- 
ference. This third circuit is called a “phantom circuit.” 
(See par. 217.) The two metallic circuits are called “side 
circuits” or "physical circuits” to distinguish them from the 
phantom circuit, and the three together are known as a 
“phantom group.” Such a connection, when good ground, 
connections are difficult to obtain, will provide greater signal 
security than a simplex telegraph circuit. If the phantom 
circuit of a phantom group is used to provide a telephone 
channel, this phantom may also be simplexed for a telegraph 
set (fig. 95) . 

E 165. Movement of Command Posts. — ^The maintenance of 
wire communication is usually more difficult during the move- 
ments of command posts than at any other time. The ini- 
tial installation of each wire system is planned with the 
object of maintaining continuous wire communication with 
subordinate units during and after the movement of command 
posts. No fixed rules can be given, and ingenuity must be 
exercised. The methods given below show solutions for cer- 
tain situations, and should be used only as general guides 
for more specific problems. For explanation of symbols used, 
see paragraph 170. 

a. Single-axis method . — ^Ih figure 33. assume that the com- 
mand post of a unit is located at 3 and that the command 
posts of its subordinate units are at 1 and 6, respectively. The 
axes of signal communication of these units are 3-5, 1-2, and 
6-7, respectively. The superior unit runs one circuit from 3 
to 1 via 4 and another circuit from 3 to 6 via 4. Prior to the 
movement of the command posts of the subordinate units to 
2 and 7, respectively, two circuits are run by the superior unit 
from 4 to 5, one circuit is continued from 5 to 2, and the other 
circuit from 5 to 7. When the command post of the subordi- 
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Figure 33. — Schematic location of command pt^ts for selection of wire axis. 
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nate unit at. 6 moves to 7. the 3-4-6 circuit is used until the 
moment the command post closes at 6 and opens at 7. At 
this instant the 3-4-6 circuit is disconnected at 4, and the 3-4 
section of this circuit is connected to the 4-5-7 circuit. The 
»4-6 circuit may then be recovered or assigned to some other 
Unit. The procedure during the movement of the other com- 
mand post from 1 to 2 is similar. 

b. Multiple-axis method. — (1) In figure 33, assume the same 
initial locations of command posts and axes of signal com- 
munication as before. The superior unit runs two circuits, 
one from 3 to 1 and the other from 3 to 6. It then lays 
one circuit along the axis of signal communication of each 
subordinate unit, passing through 2 and 7, respectively. When 
the command post of the unit at 6 moves to 7, the 6-7 circuit 
is connected to the 3-6 circuit. The superior unit maintains 
the 3-6-7 circuit. The procedure during the move of the com- 
mand post of the other subordinate xmit from 1 to 2 Is similar. 

(2) To expedite Installation, the superior unit may attach 
wire construction teams to subordinate units with Instructions 
to lay wire toward the superior unit command post as soon 
as the subordinate unit establishes a command post. 

c. Joint-axis method . — ^In figure 33. assume that the Initial 
command post of the unit Is located at 3, and that the initial 
command posts of Its subordinate units are 1 and 6, respec- 
tively. The axes of signal communication of these units are 
3-1-2-9, 1-2-9, and 6-7-8, respectively, the axis of the superior 
unit coinciding with the axis of its left subordinate. The 
superior unit makes the initial trunk installation by laying 
circuits 3-1 and 3-6. Should all three units move to position 
from a common assembly area or from the same column in 
march, these circuits may, by agreement, be laid by the 
subordinate units en route to position. Should the left sub- 
ordinate unit desire at any time to advance to another com- 
mand post, as 2, it lays circuit 1-2, and having decided to open 
at 2, circuit 1-2 is connected to 3-1 at 1, and signal communi- 
cation is maintained over circuit 3-1-^, The movement from 
point 1. and the connecting of circuits at that point, are 
accomplished without interrupticoi of wire traffic. Assume 
that the subordinate units have advanced, by the foregoing 
method, to points 9 and 8, respectively. At this time the 
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superior unit decides to advance to 2, located on the axis 
shared jointly with its left subordinate unit. The superior 
unit first lays a circuit 2-8 and so installs a switchboard at 2 
that traffic may be handled over circuits 8-1-2, 2-8, and 2-9. 
At a suitable time, the switchboard at 3 is removed and the 
switchboard at 2 begins to serve the new command post. 
Should a circuit from 3 to the rear exist, this circuit is con- 
nected at 3 to the circuit 3-1, no traffic being interrupted. 

d. Teamworlc method. — (1) In the methods described 
above, if the command post of either subordinate unit moves 
to the new location prior to the extension of the circuit by 
the personnel of the superior unit, wire communication will 
be Interrupted. In rapidly moving situations, continuous 
wire communication between any unit and its subordinate 
units can be insured only by coordination between those 
units. The method In (2) below is based upon this 
coordination. 

(2) In figure 33, assume the same initial locations of com- 
mand posts. Assume also that each unit installs its wire 
system by the single-axis method, but that the 4-5-2 and 
4-6-7 circuits are not completed by the superior unit until 
after the movement of the command posts of the subordinate 
units to 2 and 7. Bach subordinate unit has laid at least one 
circuit along its axis, passing throi^h 2 and 7, respectively. 
When the command post at 6 moves to 7, the 6-7 circuit 
laid by that unit Is connected to the 3-4-6 circuit laid by 
the superior unit. When the 4-5-7 Circuit laid by the 
superior unit reaches 7, the 3-4-6-7 circuit is disconnected 
at 4, and the 3-4 section of the circuit is connected to the 
4-5-7 circuit. Communication is then maintained by the 
superior unit over the 3-4-5-7 circuit. The 4-6-7 circuit 
may be recovered or assigned to another unit. The pro- 
cedure during the movement of the command post of the 
other subordinate imlt from 1 to 2 is similar. This method 
makes use of circuits previously laid but no longer required 
by a subordinate unit. It conserves personnel, simplifies 
construction and maintenance, makes the maximum use of 
the initial system, and facilitates the continuity of wire 
communication during the movement of command posts. 

e. Alternate installation. — ^All of the methods prescribed 
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above are suited to obtaining' the initial installation. As sood 
as this installation, has been completed an alternate Instal- 
lation along different routes should be initiated. 

■ 166. Orders and Instructions. — In divisions and higher 
units, instructions concerning the wire system for a particular 
Operation are usually included in a signal annex. In units 
below the di'vision, the corresponding instructions arc usually 
issued orally. However, the plan of installation can best be 
shown by a circuit diagram and a line route map. See in- 
structions, forms, and examples in chapter 10. ^ 

'■ 167. Circuit Diagram. — a. A circuit diagram gives sche^ 
matically the technical arrangement and connections of the 
circuits and terminal installations of the wire system. (See 
example, par. 262.) 

6. The circuit diagram indicates — 

(1) Switching centrals at command posts and establish- 
ments served by the wire system, commercial switching cen- 
trals, test stations, and lot^ local telephone circuits, that is, 
circuits to local telephones not In the immediate vicinity of 
a switching central. These are shown by their special sym- 
bols (par. 170) and by their telephone directory names, or 
telephone directory numbers, if these are used. Their loca- 
tions are indicated by names of map or terrain features and 
by coordinates. (The commander of the theater of opera- 
tions may prohibit such use of map locations and 
coordinates.) 

(2) Number of circuits, including trunks and long locals, 
between each of the command posts or establishments shown. 

(3) Number assigned to each circuit (see par. 168). 

(4) Manner of connecting each circuit into or through 
switching centrals and test stations. This includes the con- 
nections for simplex and phantom circuits. 

(5) Type of line construction used for each line, such as 
field wire, open wire, cable, commercial circuits, etc. 

M 168. Designating Lines and (Circuits. — a. Wire lines and 
circuits are given Individual designations as published in 
orders from higher authority. 

b. In large wire systems, the designation of wire circuits is 
the number of the circuit followed by the name or number 



165 




168 



BASIC FIELD MANUAL 



of the line; for example, circuit No. 50, cable No. 6, or circuit 
No. 561, New York-Washington line. 

c. In division wire systems, a circuit is not normally desig- 
nated by name but by its individual number. 

d. In assigning numbers to wire circuits the following 
general rules are observed: 

(1) No two circuits in a named or numbered wire line are 
given the same number. 

(2) No two circuits constructed by the same organization 
during a single operation are given the same number. 

(3) All wire lines are divided into sections. A section 
b^ins and terminates at successive switching centrals, test 
stations, or (in the case of a long local) at a telephone. A 
circuit passing from one section to another is given a different 
designation on entering the new section. 

e. In the wire systems of divisions and lower units, con- 
struction and maintenance are facilitated by a numbering 
system which identifies the general position of each clrciiit 
with respect to other circuits in the same system. The ex- 
ample in paragraph 262 illustrates one system of numbering 
which Is given only as a guide. This system provides for 
the allotment of a block of numbers to each section of the 
line along the axis and to each section of the line laterally 
from the axis both to the right and left. Beginning at the 
rear echelon of the division, each section of the line along 
the axis is allotted a block of 10 numbers of three digits 
each — hundreds, tens, and units. The himdreds begin at 1 
and increase in arithmetical progression for each section of 
the line. The last two digits are from 01 to 10 in each sec- 
tion of the line. Laterally to the left each section of the line 
is allotted a block of nine numbers, the hmidreds’ number 
being the same as the section of the axial line, terminating at 
this point of divergence. The last two digits are from 11 to 
19. The next section to the left maintains the same hun- 
dreds’ number and takes the next block of nine numbers 
beginning with an odd number, that is. 31 to 39, etc. The 
same method is applied to the allotment of numbers to the 
sections to the right of the axis, using, however, for the last 
two digits, blocks of nine beginning with even numbers; that 
is, from 21 to 29. 41 to 49, etc. 
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■ 169. Line Route Map. — line route map Is a map, map 
substitute, or overlay suitably titled on which are shown the 
actual or projected routes of wire circiiits, but not the actual 
connections at centrals or test stations. (See example, par. 
263.) Its principal use is in reporting the physical location 
of wire circuits as actually laid for the information of wire 
personnel. If an overlay, at least two orientation points 
taken from the map must be shown in addition, and a refer- 
ence must be made on the overlay to the map used unless 
otherwise directed by the commander of the theater of opera- 
tion. The line route map contains as few lines, symbols, and 
notations as Is consistent with Its purpose, but shows the 
location of each headquarters or establishment served by 
the wire system, and locations of switching centrals, test 
stations, and long locals, the type of line construction, and 
the number of physical circuits in each section of the line, 

■ 170. Special Stmbols. — ^The following special symbols are 
authorized for use as indicated in or in addition to those 
authorized in FM 21-^0. 
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a. Symbols for circuit diagrams, with corresponding wiring 
diagrams of connections. 

Field wire circuit, twisted pair 

Commercial circuit, two conductors 

Several circuit pairs of the same general type 

Field cable 

Circuit designation <No. 101) 

Circuit designation when not constructed by unit issuing the 
diagram ClOl, 2d Inf Div) 

Interrupted circuits 



Circuits dead-ended at terminal frame^. 



Circuit passing through test station (see par. 174) 

Circuit termlnatii^ in a telephone 

Circuit terminating In a switchboard 

Circuit terminating In a telephone or switchboard, simplexed 
for telegraph (see par. 216) 
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Symbols Wirinb Diagrams 




Tei»MiNAL Srmp 
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If required for clarity, show Simplexed telegraph set or tele- 
typewriter connection (see par, 216) 



Simplexed circuit bridged around a switchboard; telephone 
circuits terminating in the switchboard (see par. 229) 

Telegraph way station on simplexed circuit, telephone cir- 
cuits terminating on the switchboard (see par. 230) 

Telegraph way station on simplexed circuit, telephone circuit 
bridged around the switchboard (see par. 230) 



Phantom group terminating in a switchboard (see par. 217) 



Side circuits of two phantom groups terminating in a switch- 
board, the phantom circuit bridged around the switchboard. 



Phantom group terminating in a switchboard, phantom cir- 
cuit simplexed for telegraph (see par. 217b) 



Two phantom groups terminating in a switchboard, the phan- 
tom circuit simplexed and bridged around the switchboard. 
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&. SyTubols lor line route maps, indi- 
cating wire lines. 

Field wire line 

Number circuits in a field wire line ^ 

Field cable — £p'- 

Standard pole line^ ^ ^ ^ ^ ^ 

C. Basie symbols for circuit diagrams, 
line route maps, tragic diofframs, and sig- 
nal operation maps. 

Switching central located at an echelon i — I 
of a headquarters ^ 

Switching central— 

Commercial swltchii^ central (add com- 

mercial designation of the central on (fcoml 
top of symbol) ' 

Test station or terminal frame jCnaf^c) 

Probable future location of a cavalry 
command post, indicating a point on 

the axis of signal communication I 

Probable future location of an infantry 

command post, Indicating a point on 

the axis of signal communication I 

Probable future location of a field artil- 
lery command post, indicating a point i — ' 
on the axis of signal communication I 

d. Symbols for traffic diagrams. 

Communication channel _ 

Number of communication channels 3 

Switching central 

Telephone Cft® 
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Teletypewriter central. 



T+c 

(CAU$/G/)f) 




Teletypewriter 






Telegraph set 

e. Application of symbols. 

Switching central at command post, 
First Army 







Switching central at command post, II 
Army Corps 




Commercial switching central 



GETTYSBUft© 

*^coml 



Commercial switching central controlled gettvsbiwo 
or operated by army signal troops 



(^coml 



Ti.-/$s/C 

■ 171. Telephone Capabilities.— a. The greatest advantage 
of the telephone is that it affords immediate personal con- 
tact between Individuals. Disadvantages of the telephone 
are lack of record of the conversation and tjie tendency to 
talk too long. 

b. The efficiency of the telephone system depends upon a 
number of factors, the most important of which are— 

(1) Type of wire line construction. 

(2) l^pe of equipment used. 

(3) Weather. 

(4) Training of the personnel operating and using the 
system. 

c. The distance over which satisfactory telephone com- 
munication is possible is determined by the electrical charac- 
teristics of the telephone circuit. A given type of wire circuit 
under normal conditions has a definite talking range. 

d. The following conditions tend to decrease the efBciency 
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of telephone circuits and the range of telephone communica- 
tion: 

Q) Snow, ice, rain, heavy dew. or fog. 

(2) Poor electrical Insulation between wires and ground. 

(3) Moisture in the telephone instrument, especially in 
the transmitter. 

(4) Weak dry batteries In local battery (magneto) tele- 
phones. 

(5) Additional telephones bridged across a circuit. 

(6) Additional switchboards involved in a connection. 

■ 172. Switching Centrals at Command Posts. — A switching 
central is established at each echelon of a headquarters 
where two or more local telephones are installed to provide 
flexible intercommunication between local telephones, con- 
nections to trunk circuits to other units, and a place at which 
all circuits are available for test and from which maintenance 
may be directed. 

■ 173 . Switching Centrals Other Than at Command 
Posts.— A switching central is installed at a point other than 
an echelon of a headquarters for the principal purpose of 
trunk switching. Their judicious use enables better telephone 
service to be furnished with the same number of trunfe, but 
they require additional personnel and equipment, necessi- 
tate an additional switching operation with increased possi- 
bility of interruptions to s^ice, and introduce additional 
transmission losses. 

■ 174. Test Stations (pars. 200 and 239) . — ^Test stations may 
be installed on a wire line to facilitate the testing and rear- 
ranging of circuits. They may be located at points where cir- 
cuits diverge at the end of a wire line which does not ter- 
minate in a switchboard, near points where circuits are most 
exposed to damage, at probable future, locations of com- 
mand posts, or at other convenient points on the line. If a 
command post is established where a test station has been 
previously installed, the test station can easily be converted 
into a switching central. Tfest stations are usually given a 
geographic designation, for example, Jones Farm Test. In 
the situations given in paragraidi 165a and d, the location of 
test stations at points 4 and 5 would facilitate the rearrange- 



174 




SIGNAL COMliIUNlCATlON 



174-175 



merit of circuits after the movement of the command posts 
of the subordinate units. (See par. 239 for operation of test 
station.) A special tsrpe of test station known as a construc- 
tion center may be establi^ed to provide a point on the edge 
of the command post area where the construction chief may 
test long local and trunk circuits, to eliminate unnecessary 
traffic of wire construction vehides in the command post 
area, and to make possitfie the use of a Single cable through 
the area from the construction center to the switching 
central. 

■ 175. Telephone Dihectory.— o. To simplify and expedite 
the operation of field telephone systems, particularly within 
divisions, a telephone directory may be used when prescribed 
by the commander. This directory consists of two parts 
which are issued together as one item of signal operation in- 
structions. (See example, par. 265?n.) When a telephone 
directory is used, names are assigned to switching centrals. 
Within a division, all names begin with the same initial letter 
and when once assigned remain fixed and are not changed 
except when necessary to avoid conflict with directory names 
of other units. 

b. Each organization, office, and installation reached by 
telephone but not served by its own switching central, is 
given a fixed number. To prevent confusion, the superior 
tactical commander should prescribe the same fixed number 
for use throughout his command. Directory numbers, when 
assigned, remain fixed. Within the limitations of equipment, 
it is desirable that the switchboard jack number correspond 
to the directory number assigned to the organization, office, 
or installation. 

c. Directory names and numbers are not Intended for 
secrecy, but may be prescribed for purposes of simplicity, 
accuracy, and speed in the handling of telephone calls. To 
fulfill its purpose, the telephone directory must be habitually 
used by all telephone switchboard operators and telephone 
users. However, operators should be instructed to put 
through calls regardless of how they may be placed. A copy 
of the telephone directory should be attached to each field 
switchboard and telephone in use. 
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d. In larger units, such as corps and field armies, the 
use of the telephone directory often becomes impracticable 
because of the increased difficulty for all concerned, par- 
ticularly the switchboard operators, in memorizing the direc- 
tory names of the many switching centrals in the larger 
system. In such systems, the briefest generally understand- 
able spoken abbreviation tit the designation of the organiza- 
tion whose headquarters Is served by a switching central may 
serve as the telephone directory designation of the switching 
central; for example. “First Army”, “Ninth Corps” or “First 
Battalion, Seventh” for “First Battalion, Seventh Infantry” 
when no other organization designated by seven is served by 
the same system. 

■ 176. Telephone Conversation^. — a. In placing a telephone 
call the complete designation of the party desired is given 
to the switchboard operator, Including the directory name of 
the unit and the directory number of the party. However, 
when placing a call to a party at the same headquarters or 
echelon served by the same switchboard, it Is not necessary 
to give the directory name of the unit. 

h. In answering a tdephone call, the expression “Hello” 
should not be used. The individual answering the call states 
the directory name and number of that telephone and identi- 
fies himself, as “Magic three, S-3 (or Captain Jones) 
speaking.” 

c. Telephone conversations should be made brief by mentally 
preparing the subject matter beforehand so as not to deprive 
others Of the use of the circuits. The telephone should not 
he used for long reports, orders, or messages when messenger 
or telegraph communication would serve as well or better. 
Conversations must be discrete because secrecy is never 
assured; they may be intercepted by direct tapping of the line, 
by Induction from the lines, and by leaks to the ground and 
thence to enemy llstHiIng sets. 

(?. No unnecessary conversations should be held with the 
switchboard operator, and he ^ould be spoken to in a civil 
manner. In case it is desired to make a complaint regarding 
the service, it should be made to the chief operator or to the 
signal or communication officer. The operator should not 
be directed how to route a call, nor should the calling party 
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attempt to route his own call by merely asking for connec- 
tion to a certain central. The operator is best prepared to 
put through a call with minimum delay when he is given the 
complete designation of the party to be called. 

■ 177. Conference Calls. — a. At certain times it is desirable 
for a commander or one of his staff officers to obtain telephone 
connection with two or more other individuals at the same 
time in order to transmit Instructions or information to all 
parties simultaneously. For this purpose the conference call 
is used. 

b. A conference call is obtained by the calling party stating 
to the operator “Conference call,” giving the telephone direc- 
tory designations of the parties desired, such as “Dragoon 
six, Domino six, Diamond six,” and giving his own directors 
designation if necessary. The calling party may Instruct the 
operator that in the absence of the particular party called 
certain other staff officers or their assistants will be satisfac- 
tory. After placing a conference call, the calling party mas 
hang up to wait recall by the operator. The connection is 
established by the operator as described in paragraph 3, 
appendix I. 

■ 178. Phonetic Alphabet. — a. Certain letters of the alphabet 
have similar sounds and are often confused in telephone 
conversations. To avoid this diflBculty, the following pronun- 
ciation of letters Is prescribed for all voice communication, 
including telephone and radio: 



Letter 


spoken as— 


J 


Jig 


K 


Kli^ 




Love 


M 


Mike 


N 


Negat 


O 


Option 


P 


Prep 


Q 


Queen 


B 


Koger 



Ixjttcr 


Spoken as— 


S 


SaU 


T 


Taro 


TJ 


Unit 


V 


VititDr 


w 


William 


X 


X-ray 


y 


Yoke 


z 


Zed 



Letter 


Spoken as-- 


A 


Afirm 


B 


Baker 


C 


Cast 


D 


Dog 


E 


Easy 


F 


Fox 


a 


G<xirye 


H 


Hypo 




Inter ' 



I ruteTTogatory is used in plooo of J«£er in joint Artny-Navy operations. 
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b. The words of the tdionetic alphabet are used in place 
of the letters they represent just as in spelling a word. Ex- 
pressions such as "A as in Aflrm” or "A for Aflrm” are not 
used. For example, in transmitting the words “Barts church’* 
the word Barts Is likely to be misunderstood. The transmis- 
sion is as follows: “Barts, spdled Baker-Aflrm-Roger- Tare- 
Sail, church.” 

e. The phonetic alphabet is also used in the transmission 
by telephone of coded messages. For example, the code 
group XISV is transmitted as “X-ray-Inter-Sail-Victor.” 

■ 179. Pronunciation of Numerals. — a. The following pro- 
nunciation of numerals is prescribed in telephone transmis- 
sion: 



Numnriil 


Spokeo os— 


0 


Ze-ro 


1 


W.IO 


2 


Too 


3 


Thub*rec 


i 


Fo-w«r 



NumeraJ 


Spolten as — 


5 


Pl-yiv 


6 


Siks 


7 


ScT-ven 


8 




9 


Ni-yen 



b. Numbers are transmitted as numerals or digits except 
in the case of an even hundred or thousand, when the word 
hundred or thousand is used. Examples: 



Number 


Spoken as — 


44 


Fo-wee fo-wer. 


so 


Ate ze^. 


136 


Wun thuh-ree slks. 


500 


Fi-yir hun^dred. 


1478 


Wun fo-wer aev-ven ate. 


7000 


Sev-ven thow-zand. 


16000 


Wonsiks thow-eand. 



c. When giving a telephone number to a switchboard opera- 
tor, speak the directory name deliberately and distinctly, 
pausing between the name and first numeral. Speak each 
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numeral separately, pausing slightly between numerals. 
Examples: 



Directory name and number 1 Spoken as— 


Tablei-l. . ... 


'X'a-ble, fo-wer fo-wer, 
Tnr-key, ate, te-ro. 

Track, siks, wtiJi, htm-dred. 









■ 180. Telegraph and Teletypewriter Capabilities. — a. 
The telegraph is one of the most rapid and accurate electrical 
means of transmitting messages and its value in a field wire 
system must never be overlooked. A failure to utilize tele- 
graph channels will seriously overburden any field telephone 
system that may be Installed during the normal time allowa- 
ble and will defeat the principal purpose of the telephone. 
In suitable Installations, telegraph messages and telephone 
conversations may be transmitted simultaneously over the 
same circuit without mutual interference (par. 164c(l)> 
by means of the slmii^ex circuit which will be installed on 
every wire line provided the units being served by the wire 
have the equipment necessary, Although the ranges of tele- 
phone and telegraph Instruments are In general limited by 
the same factors, most telegraph instruments have a much 
greater range than do telephones over a given circuit. 

b. The teletypewriter is an in-strument designed for in- 
terchanging printed messages between two or more stations. 
It is employed between higher headquarters in the same man- 
ner as the telegraph is employed between headquarters of 
units within a division. A military teletypewriter is illustrated 
in figure 34; for data on its employment, see FM 11-5, and 
for information regarding the installation and maintenance 
of such equipment, see TM 11-353. 

■ 181. Teletypewriter Central (Ttc). — a. The usefulness of 
the teletypewriter as a signal communication agency is tre- 
mendously increased by the teletypewriter central, In the 
military service, this is abbreviated as Ttc. The abbreviation 
for a commercial teletypewriter exchange, to which military 
operated teletypewriters may be connected in certain situ- 



179 





181 



BASIC FIELD MANUAL 




IF^GtrKE 34. — ^Military teletypewriter. 



ations, Is TWX. The switchboard for a small teletypewriter 
central is quite similar to a telephone switchboard, except 
that the operator comimmicates by means of a teletypewriter. 
A reperforator often may be used in place of a switchboard at 
& teletypewriter central, or the relay may be manual by re- 
typing. The teletypewriter central provides great flexibility 
in switching between teletypewriter stations, and such con- 
nections as two-way statlon-to-station, conference, and 
broadcast can be quickly set xtp. In addition to the provi- 
’sions for stand-by and automatic starting and stopping of 
distant teletypewriters for receiving messages while unat- 
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tended, the advantages of the ss^tem include instantaneous 
transmission, typed immediate acknowledgment of receipt 
typed on the message itself. 

b. Teletypewriter central personnel can expedite communi- 
cation by the preparation and use of traffic diagrams, pre- 
pared in a manner similar to telephone traffic diagrams 
(see par 223) . 

■ 182. Reports and Records. — a. In order to make the most 
efficient use of the wire system, the signal or communication 
officer keeps himself informed of the condition of the systems 
of his own and subordinate units. Subordinate units report 
to next superior units when the wire system is first installed 
and thereafter whenever important changes are made. These 
reports are usually made by telephone or telegraph, supple- 
mented by line route maps and circuit diagrams. 

b. The signal or communication officer requires the signal 
or communication troops under his immediate supervision to 
keep such records relating to the wire system as are essential 
to its efficiency. These records cover installation, mainte- 
nance, and operation. They are seldom kept in small units 
where few circuits are maintained. Reports are made by the 
chief of construction on the installation or recovery of wire 
lines. When necessary, the operating personnel keep station 
logs, and installation, test, and trouble reports. (See secs. 
Ill and V.) 

Section H 

FIELD WIRE LINE CONSTRUCTION 

■ 183. General. — Field wire is a flexible conductor of high 
tensile strength and good conductivity, usually composed of a 
combination of steel and copper strands covered by insulation. 
Field wire lines are used within the Mne subject to hostile 
shell fire, and in rear areas when time does not permit the 
installation of other more permanent types of construction. 

H 184. Types of Field Wire. — ^The characteristics and ap- 
proximate transmission distances of four types of field wire 
are shown in the table below. Each conductor of types W- 
110, W-llO-B, and W-150 Is Insulated with rubber compound 
and weatherproof braid. The braid is omitted on the type 
W-130. 



181 




184 



BASIC FIELD JtlANTJAL 




182 





SIGNAL COManrNICAlION 



185 



■ 185. Field Wire Splices. — a. General — Splices in a field 
wire line are present of necessity and are vulnerable points 
in the circuit; as such they merit sufficient time, effort, and 
materiel to be made properly. Every soldier engaged in com- 
munication work should be able to make a proper wire splice. 
The ideal splice would be indistinguishable electrically or 
mechanically from the unspHced wire. In practice, this can- 
not be attained, and consideration must therefore be givMi 
to the following characteristics of splices : 

Tensile strength 
Electrical conductivity 
Insulation resistance 

Protection against weathering and abrasion 
Flexibility and bulkiness 

These factors must be balanced against the time required to 
make the splice. The standard field wire splice which best 
meets those requirements comprises a wire knot tie, seizing 
wire to bind the tie, and tape for Insulation. 

(1) Square knot . — A properly made square knot between 
the two ends of a conductor produces a tie which will not 
pull out. 

(2) Seising wire. — (a) A fiexible field wire of high tensile 
strength will necessarily have a number of steel strands which 
are difficult to manage due to their temper. The natural 
tendency of the strands to spring up prevents the splice from 
staying tightly wrapped and the ends of the steel strands tend 
to puncture through the insulation and render the splice 
unserviceable. In making the standard splice, seizing wire 
is wrapped around the conductors after the square knot is 
tied. This keeps the strands in place and the binding effect 
of the seizing wire on both ends of a spliced conductor, to- 
gether with the large contact area, produces a splice of high 
and constant electrical conductivity. Under conditions of 
low and variable conductivity such as may exist in a splice 
made by a knot alone, a circuit becomes noisy and interferes 
with telephonic communication. 

(b) If a wire conductor is sufficiently flexible, it can be 
wrapped on a small radius without spreading and seizing wire 
can be dispensed with in a properly made splice (such as 
described for wire W-130) . 
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(3) Insulation . — ^The primary reason for insulating a splice 
is to render the resulting circuit as satisfactory electrically in 
wet weather as in dry weather. Electrical insulation ade- 
quate to meet this requirement can be obtained only with a 
minimum of two layers of rubber tape and two layers of 
friction tape. (See par. 187.) 

(4) Bulk . — ^The physical size of an Insulated splice is no 
Criteria of its ability to withstand service conditions satis- 
factorily. If properly made, a fidd wire splice is adequately 
flexible for service use, and its bulk is such that it will not 
seriously affect the wire capacity of a reel, since this is 
determined primarily by the ability of personnel to wind wire 
smoothly and uniformly. Extremely bulky splices are usually 
indicative of the need for further training of the individual 
making the splice. 

b. Standard field wire svlice . — ^This splice, utilizing copper 
seizing wire W-71, is used on all heavier types of stranded 
conductor field wire. 

(1) Teamwork in splicing . — ^If two men are available, the 
over-all time for the splice can be greatly reduced if they have 
a standard cooperative method and function as a team. 
Only the teamwork splice Is described; obvious modifications 
of the procedure can be made if one man is working alone. 

(2) Staggering splice (fig. 35). — ^Each man prepares one of 
the two wires which are to be spliced together. To obtain 
a uniform stagger which will insure equal tension on both 
conductors when the splice is completed, each man measures 
back one pliers' length (about 6 inches) frean the end of one 
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conductor of the wire pair he is preparing, and cuts off the 
conductor thus measured. Each man now has two conduc- 
tprs, with one cut so as to be one pliers' length shorter than 
the other. 

(3) Crushing insvlatixm . — Each man now begins crushing 
the insulation on his long conductor at the point where the 
short one ends, that is, one pliers’ length from the end of the 
long conductor. (See fig. 36.) Using the heel of his pliers, 




Ficttbs S6. — Crushing Insulation on long conductors. 



he crushes the insulation toward the end for a distance of 
about 4 inches, leaving about 2 inches of the insulation un> 
crushed on the end of the conductor. He next measures back 
one pliers’ length along the short conductor, and in a similar 
manner crushes about 4 inches of its insulation. (See fig. 
37.) The uncrushed insulation remaining on the ends of 
the conductors holds the strands of the conductors together, 
prevents possible injury by the steel strands to the splicer, 
and greatly reduces the over-all splicing time. (With some 
types of pliers, it may be necessary to improvise shims from 
sheet metal in order to crush the insulation.) 

(4) Shinning conductor ,— man scores or rings the 
crushed Insulation of both conductors with the cutting edges 
of his pliers at a point on the crushed section about Vz inch 
from the point at which the crushing began. He then bares 
about ZV 2 inches of the conductor by changing the hand grip 
on his pliers (fig. 38) and drawing the cutting edges of his 
pliers straight along the conductor so as to push the crushed 



185 




185 



BASIC FIELD DIANtTAL 



insulation ahead of the pliers, la this operation, care Is 
taken to draw the pliers perpendicularly along the conductor, 
as drawing the pliers at any appreciably different angle to 




PiousE 37. — Crushing Insulation on short conductor. 

the conductor will nick or break the strands thereof. Al- 
though slower, this skinning may be done satisfactorily with 
less danger to the strands by using the gripping jaws or the 
heel of the pliers instead of the cutting edges. If these 




strands appear dirty, he carefully scrapes them with the 
back of the screw driver blade of his electrician’s knife. The 
entire procedure of staggering the splice, crushing the insula- 
tion, and skinning the wire Should not take over 1 minute. 
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(5) Tying square knot . — ^Tlie ends of the two wire pairs are 
now brought together and the long conductor of one pair and 
the short conductor of the other are tied in a square knot by 
each man (fig. 39) , taking care to restore the original twist 
of the two conductors. The square knot is so placed as to 
leave a distance of about Inch between the knot and the 
rubber insulation. The weatherproof braid of the conductor 
is then peeled back from the % inch of wire that was crushed 
but not skinned. This leaves Vz inch of exposed rubber 
insulation to permit close adhesion of the rubber Cape when 
it is applied. (See figs. 40 and 41.) 




PictTHS 89 . — ^Wlrcs skinned and ready lor square knots. 






Figure 40. — Tying square knot. 
187 
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(6) Applying seizing vrire.' — A. 8- to 8-inch piece of seizing 
wire W-71 is inserted up through the square knot and then 
the knot is pulled tight (flg. 41). Seizing wire can a-lways 




be Improvised by using a copper strand from the piece of 
wire cut off when staggering the splice. The seizing wire is 
bent so as to have half for wrapping to the left and half for 
wrapping to the right. Two or three close turns are taken 
with the seizing wire, both to the left and to the right of the 
square knot (hg. 42), to bind the ends of the knot before 




cutting off the excess ends of the conductors flush with the 
rubber insulation. The seizing wire Wrap is then continued 
both left and right of the square knot until two turns are 
taken on the rubber insulatlcai (fig. 43) . The ends of the 




TL‘I7Z5 



Figure 43. — Splice on one conductor after seizing Is completed. 
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seizing wire are now cut off Audi and pressed down into the 
rubber. With both men tying the square knots and applying 
the seizing wire at the same time, the over-all time for these 
operations should be about 1 minute (fig. 44). Tape the 
splice as d^ribed in paragraph 187b. 




C. Splicing wire W-130 and other field wire without seizing 
Wire. — To splice wire W-130 and other field wire without seiz- 
ing wire, cut off one conductor of each pair a pliers' length 
(about 6 inches) from the end. Slip bock about 3 Inches of 
the rubber Insulation from each conductor by holding the 
idlers as shown in figure 38, clamping the jaws lightly and 
drawing the pliers toward the end of the wire. The remain- 
ing 3 inches of Insulation on the end of the conductor keeps 
the strands from (raying. Tie a square knot in one wire; 
then cross the left-hand short end over the crest of the knot, 
wrapping several turns closely over the bared part of the 
right-hand conductor and two or three turns over the rubber 
insulation. Cut off the excess flush with the wire (fig. 45). 
Repeat with the right-hand short end, again crossing the 
crest of the knot and wrai:^lDg the left-hand conductor. 
The other wire of the pair is tied In the same manner. Tape 
the splice as described in paragraph 187bU). This splice 
will not loosen when tension on the wire is relieved and has 
adequate electrical conductivity. 

■ 186. Special Wire Splices.— o. Western Union splice (fig. 
46). — The Western Union splice is used in splicing two solid 
conductor insulated wires. To make (he splice, strip the in- 
sulation from the end of each wire for a distance of about 8 
Inches and clean the wires so that th^ are bright and free 
from corrosion. Twist the bare ends together in the center 
for about 2^2 inches. Then bend the ends at right angles 
to the axis of the wire and wrap each end around the wire 
With at least five close turns. Ihe twisted port of the splice 
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is called the “neck”, and the five turns at each end are 
called the “buttons.” Cut off the ends as close as possible, 
being careful not to leave a sharp point that will puncture the 
tape wrapping. (See par. 187b(2) for taping this splice.) 

b. Combination splice (flg. 47) . — ^The combination splice Is 
used to splice a stranded conductor insulated wire to a solid 
conductor insulated wire. To make the splice, strip the in- 
sulation from the end of each wire for a distance of about 6 
inches and clean the wires so that they are bright and free 
from corrosion. Tie an overhand knot in the stranded wire 
close to the insulation and slip it over the solid wire to within 
inch of the insulation. Pull the knot tight and wrap the 
end of the stranded wire around the solid wire from the knot 
to the insulation. Cut off the surplus stranded wire. Bend 
the end of the solid wire back at the knot and with it seize 
the stranded wire, wrapping it up as far as the insulation. 
Wrap the solid wire in the direction opposite to the wrap- 
pings of the stranded wire, otherwise the solid wire will fail to 
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Figure 47. — Combination splice, scdid to stranded conductor, 
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hold the strands In place. Continue the wrapping of the solid 
wire until two turns are taken over the insulation. Cut off the 
surplus solid wire and press the end down into the insulation. 
See paragraph 187h(2) for taping this splice. 

c. Combination sei^ng wire sjAice (flg. 48) . — ^This splice is 
used to connect an insulated stranded conductor to a t^re 
solid conductor such as is used on an open wire pole line, in 
the manner shown in figure 57, To make the splice, strip 
about 1 inch of insulation from the end of the stranded wire 
and clean both wires so that they are hr^t and free from 
corrosion. Lay this end of the stranded wire along the solid 
wire. Begin the seizing by taking four turns with the sei 2 ang 
wire around only the solid wire back of the stranded wire. 
Continue the wrapping, including several turns over the in- 
sulation of the stranded wire, then over the bare end of the 
stranded wire, and finish with four turns over the solid wire 
only. Wrap the seizing wire tightly and draw the turns 
close against each other. (See fig. 57 for tying in the splice.) 
Tape splice as described in paragraph I87b(3) . 
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Fiqurk 48. — Combination Beielng wire splice, stranded to solid 
conductor. 

d. Commercial splice 49). — The commercial splice is 

used to connect an insulated solid conductor and a bare solid 
conductor as used on an open wire pole line. To make the 
splice, remove the insulation from the insulated wire for a 
distance of about 6 inches and clean both wires so that they 
are bright and free from corrosion. Lay this bare end of 
the insulated wire along the bare wire. Bend this end at 
right angles to the bare wire and wrap it around the bare 
wire for at least eight turns, drawing the turns tight and close 
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PicTTRE 49. — Commercial splice, solid to solid conductor. 




together. Cut off the surplus end of the insulated wire. 
See paragraph 187b(3) for taping splice. 

e. T-spltcc.— The T-splice is used to splice a wire to another 
without interrupting the circuit of which the latter is a part. 
In figure 50, X is the wire in the circuit and Y is the wire to 
be connected. In this illustration it is assumed that after 
the splice is completed the portion of X to the left of the 
splice will be discarded and that the strain will be toward 
the right. To make the splice-- 
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(1) Remove about 1!4 inches of Insulation from each of 
the conductors of X, 12 or more inches apart. 

(2) Place Y beside X with the two ends at one of the bared 
places. 

(3) Cut Y off at the other bared place, and prepare the ends 
of Yi and Y 2 for splicing as in paragraph 185b(3) and (4) . 

(4) Tie Yi to Xi with a square knot. To tie this knot, 
make a loop with the left hand in the bared part of Xi ; with 
the right hand, pass the end of Yi up through the loop, over 
the right side of the loop, under the neck of the loop over 
the left side of the loop, and down through the loop; draw 
the knot tight. To avoid making a “thief” knot, be sure that 
the two conductors on which the strain is to be placed are 
on the same side of the loop, otherwise the knot will not 
hold. 

(5) Twist Ya around Xi and X 2 , and tie Ys to Xa in a simi- 
lar manner. 

(6) Cut off the portion of X to be discarded and complete 
the splice as indicated in paragraph 185b. 

■ 187. Taping Splices.— a. Instilation resistance . — Splices are 
insulated to provide circuits with transmission characteris- 
tics substantially Independent of weather conditions. This 
requires first that the Insulation resistance of the splice be 
maintained at the same level as that of the rest of the line, 
and second that the splice be protected from corrosion and 
resulting poor conductivity due to weathering. Under service 
conditions, in which time is an Important factor, tapes pro- 
vide the most convenient materials for covering splices. 
Figure 51 shows the relative effectiveness of rubber and fric- 
tion tape for insulating field wire splices. In this graph, the 
insulation resistance of new wire is taken as the standard 
of reference, and evaluated at 100 percent. The ordinate 
represents the ratio In percent of the actual insulation re- 
sistance of the given splice covering to the standard insula- 
tion resistance of the uninjured new wire. The abscissa 
represents the time of continuous immersion of the splices 
in water. As is evident from figure 51, the Insulation resist- 
ance of all splice coverings is lowered with increase in time of 
immersion of the samples. However, the rate at which the 
resistance decreases varies between wide limits for the various 
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Figure B1. — ^Insulation resistance of field wire splices. 



combinations of insulation. The standard field wire splice In- 
sulation consisting of two layers of rubber tape and two layers 
of friction tape, decreases 50 percent in insulation resistance 
in 29 hours. After 160 hours immersion (approximately 1 
week) , the resistance is of the order of 12 percent of standard. 
In contrast, the same splice insulated with only two layers 
of friction tape drops to 5(1 percent of its original insulation 
in 2 hours, and becomes practically useless as an electrical 
insulating medium In a matter of 5 hours. A splice covered 
with one layer of rubber and one layer of friction tape is 
but little better than one insulated with friction tape alone. 
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Wire such as type W-130 insulated with but a single layer 
of rubber also reouires both rubber and friction tapes to pro- 
duce a splice of good wearability. Although the smooth ex- 
terior of this wire does not catch readily and can be dragged 
without appreciable wear, this is not true lor a surface wound 
with rubber tape. Friction tape wound over the rubber tape 
presents a much smoother and more durable exterior and is 
a btrffer against abrasion when the wire is dragged along the 
ground or wound around an object, as well as affording pro- 
tection to the rubber tape against deterioration by sunlight 
and weathering in general. 

b. Procedure. — (1) In taping the field wire splice by the 
teamwork method (par. 185b), one man holds the wire taut 
and the other applies two layers of rubber tape to the splice. 
The taping is started at the center of the splice and is worked 
to the left and right of the knot for a distance of Vz inch on 
the rubber Insulation of the conductor, and then back again 
ending at the center of the splice. (See fig. 52.) The rubber 




PioTJBE 52. — Applyii^ rubber tape. 

tape Is stretched considerably during winding so as to give 
close adhesion, and is pressed into Intimate contact with the 
rubber insulation on both ends of the splice to make it 
waterproof. Two layers of friction tape are then wrapped 
in the same manner over the rubber tape. The friction tape 
is extended about 1 inch beyond the rubber tape (see fig. 53) 
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and then rolled several times Jn the hands to seal the edges 
of the tape. This gives an over-all taped splice of about 4 
inches on each wire of the pair. 




piGtmE 53. — Applying friction tape, 



(2) Splices In insulated wire (par. 186a and tO are taped 
In the same manner as described for the standard field wire 
splice above. 

(3) Insulated wire spliced to bare wire (par. 186c and d) Is 
also wrapped with two layers of rubber tape and two layers 
of friction tape, to assist in holding the wire firmly in place 
and to reduce corrosion due to weathering. Figure 54 Illus- 
trates the completed and insulated splice, and the method 
of extending the wrappings of the tapes on the solid con- 
ductor well beyond the region of actual contact of the two 
conductors. 
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Frouas 54. — ^Taping an insulated conductor spliced to bare wire. 

■ 188. Wire T:es.— F ield wire lines usually terminate at the 
binding posts of a terminal strip or an instrument. Obviously 
any strain placed on the wire tends to pull it away from the 
binding posts. To avoid this, the wire is securely fastened to 
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a convenient tree, pole, or other support before connecting it 
to the binding posts. Wire lines are also tied in at varioxis 
points along the route where it is necessary to hold the wire 
in place. Several kinds of ties which should meet all condi- 
tions in field wire line construction are described below. 
Where the wire is tied above equipment to which it is to be 
connected, such as a telephwe or terminal strip, a drip 
loop is made in the wire. (See figs. 55 and 56.) 




PiGinw 56. — ^Drip loop in wire leading to a terminal strip. Water 
running down the wire will drip off from the bottom of the 
loop and will not be led to Uie terminal strip or instrument where 
It might cause a short circuit or damage the equipment. 
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o. Tying in field wire to open wire (flg, 57) . — Stranded wire 
is normally spliced to solid conductor wire only where it is 
necessary to connect a field wire to an open wire pole line. 
The stranded wire is tied in to the cross arm or pole, but never 
to the metal brace, near the point where the splice is to be 
made, and a little slack is left between the tie and the splice. 
The tie should take the strain, since the splice is not strong 
enough to withstand a heavy pull. 




Fteons 67. — Tying In field wire to open wire. 

b. Clove hitch tie . — When the end of the object to which 
the wire is to be tied is exposed so that the wire may be placed 
over it, the clove hitch tie is used. To make up the tie, make 
two loops in the wire as shown in figure 58®. Place the 
right-hand loop on top of the left-hand loop without turning 
either loop as shown in figure 58®. Place both loops over 
the object to which the tie Is to be made and pull them tight 
as shown in figure 58®. 

C. Other knot ties . — When the end of the object to which 
the wire is to be tied Is not exposed, one of the three ties 
described below is used. All three permit tying the wire 
without cutting it. For simplicity, figures 59 and 60 show 
only one of the two conductors of tiie field wire. In each of 
those figures the standing part is the part of the line which 
has already been laid, and the running end is the part leading 
to the wire-laying equipment. This may be reversed if the 
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Figttre 58. — Clove hltoh tie aroimd a sta&e. 



strain Is in the other direction. A bl^rht is a loop formed on 
the wire so that the two parts of the loop lie alongside of one 
another. 

<1) Loop knot tie . — This is made more easily and quickly 
than are those described in (2) and (3) below but it is not so 
secure. Consequently, it is not iised in very long spans, at 
overhead crossings where increasing sag resulting from slip- 
ping of the tie might endanger traffic, or where it might be 
untied accidentally by passing personnel, vehicles, or animals, 
(a) 1. To make the tie, stand facing the object on the side 
on which the wire Is toeing laid. Pull in enough 
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Slack to make a bight to go around the object 
with about 2 feet of bight left over. If, during 
tying, the greater strain is on the standing part, 
place the bight around the object from the 
front, going around the side toward which the 
Wire is being laid, and returning to the front on. 
|the side from which the wire has been laid (fig. 
59®) . (If the greater strain is on the running 
end, place the biiht around the object Iron, the 
front in the opi»site direction.) Bring the 
bight under and then o'/er both the standing 
part and the running end, forming the front 
V-opening shown in figure 59®. Reach thror^h 
this opening and pull through it about 6 inches 
of the doubled bight as shown in figure 59®. 
Tighten the tie, being sure that it rests against 
the object. 

2. An alternate satisfactory loop knot tie may also be 
made as follows: Alter placing the bight around 
the object (fig. 690). bold the bight in the left 
hand, passing ttie right band under the standing 
part and running end. and grasping the bight 
with the right hand palm up (fig. 590), turn 
the hand in a counterclockwise direction, pull- 
ing the loop under the standing part and run- 
ning end (fig. 59©); double the bight and pass 
It over the line and Into the loop, pulling the 
bight until the knot is tight and against the 
object (fig. 59®). 

(b) To untie the tie, pull the free end of the bight through 
the opening. The wire will fall away from the object. 

(2) Sguare fmot and loop tie . — ^This tie is used in long 
spans, at overhead crossings, and when a tie is desired which 
will remain secure for a longer time than the one described 
in (1) above. 

ia) To make the tie, begin as In (1) (a) I above, but bring 
the bight over both the standii^ part and the running end, 
and then between the object and the turn around it, as shown 
in figure 60®. Draw this knot tightly against the object. 
Bring the bight over the running end, forming the opening 



201 





shown in figure 60©. Beach throi^h this opening and pull 
through it about 6 inches of the doubled bight as shown in 
figure 60®. lighten the tie by holding the doubled bight 
in one hand and pulling the running end with the other. 

(b) To untie the tie, pull the free end of the bight throv^h 
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PiGTTRx ao. — Square kiuat and loop tie, showing only one of the two 
conductors. 



the opening and then untie the bight from the object. The 
wire will fall away from the object. 

(3) SquHTe knot tie . — This tie is used when a tie is desired 
which will remain secure for a longer time than those de- 
scribed in (1) and (2) above. 

(a) To make the tie, proceed as in (2) (a) above but pull 
the end of the bight through the opening and tighten it by 
holding the end of the bight in one hand and pulling the 
running end with the other. It is shown in flgtxre 78. 

(b) To untie the tie, reverse the procedure in (o) above. 
After it has remained in place for some time under a strain, 
it Is more difficult to untie than are the ties described in (1) 
and (2) above. 

d. Knob tie (fig, 61).— The knob tie is used in tying field 
wire to a knob or insulator. It is not suited to tie over larger 
objects. To make the tie, form a loop in the wire. Separate 
the two conductors in the loop and bend each back around its 
side of the length of wire so that they again touch each other 
180° opposite the original position of the loop. Place the loop 
over the knob and draw it tight. 

e. Marline tie . — The marline tie may be used to support a 
field wire line on a knob, cross arm, or other support when 
there is a possibility that the object to which the wire is to 
be tied might damage the insulation. To make the tie, take a 



203 



188-189 



BASIC F1£U> BIANUAI. 





piece o£ marline which, when doubled, will reach from the 
wire in Its suspended position twice around the support and 
down to the wire again, with about 4 inches left over for 
tying. Insert the ends through the loop formed in the middle 
of the marline and draw the marline tight around the wire 
as shown in figure 620. Pass the doubled marline twice 
around the support and back to the wire as shown in figure 
62(2). Tie it securely to the wire with a double overhand knot. 
To tie this knot, place the marline around the wire and pass 
the running ends over the standing part to form a loop. Then 
pass the running ends down through this loop as shown in 
figure 620. Draw the knot tight. 

■ 189. Circuit Marking Tags. — o. A field wire circuit is iden- 
tified by means of the designation (par. 168) appearing on the 
tags tied to the wire. The tags (fig. 63) should be of rope 
stock or other fairly waterproof substance which will show 
the marks made by a soft pencil or crayon. Short lengths of 
soft iron wire passed through the eyelets of the tags are 
provided for attaching them firmly to wire lines, but in 
such a manner that they can easily be removed when the line 
is taken up. Tags are required where the wire line connects 
to an instrument or terminal strip, and are attached about 
1 foot from these devices. They are also placed at frequent 
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Fio-dhe 62, — ^Marline tie to a metal support. 

intervals along the wire, i^rticularly where circuits parallel 
each other for a long distance; at points where some circuits 
leave the main route; and at points where the type of 
construction changes, as from surface to overhead. 
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F^Gtntc 63. — Circuit marking tags. 



h. Trunk circuits in units latter than the division are 
tagged with the complete designation of the circuit. In 
smaller wire systems, the circuit number is followed by the 
title of the organization constructing the circuit. Local tele- 
phone circuits are tagged with the local telephone number. 
Telegraph legs are tagged with their local niunber and the 
unit to which they lead, as TG-1 to 1st CT, TG^-2 to 2d 
CT, etc. 

c. Commanders will prohibit any tagging of circuits that 
clearly indicates to anyone unacquainted with the confiden- 
tial system employed, the specific units which the circuits 
serve and some means of identification such as colored or 
partially colored tags, tags having distinctive shapes, or a 
code name prescribed by higher authority will be substituted. 
If colors are used, care must be taken that they will be iden- 
tifiable at night with available light sources. An example 
of a wire tagging code is given in paragraph 265«. 

■ 190. Terminal Strips. — a. Description. — terminal strip is 
a block of insulating material to which are fastened several 
binding posts. The binding posts are connected In pairs by 
metal strips, so that a wire connected to a binding post on 
one side will be joined electrically to another wire connected 
to the corresponding binding post on the opposite side. The 
type commonly used for field wire systems is the terminal 
strip TM-84-A which will hold five pairs of wires (see fig. 64) . 

b. CoTinecting a vHre to a terminal strip (fig. 65) . — To make 
the connection, skin off about ^ inch of. insulation from the 
end of the wire to be connected. Open the slot in the binding 
post to its fullest extent try unscrewing the knob with the 
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fingers. Insert the end of the wire into the slot so that it 
projects through the binding post. As an alternative satis- 
factory method, skin off about 1 inch of insulation from the 
wire, leaving about 1 inch of Insulation on the end. double 




PrGURE 64. — Terminal strip TM-84-A. 

the bared portion, and insert it into the slot. Tighten the 
knob firmly with the fingers, clamping the wires securely 
in the slot so that a good electrical contact is secured. Do 
not use pliers to tighten the knob as the threads on the 
binding post may strip. 
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PiatfsB 66. — Wire connected to terminal strip TM-84--A. 

■ 191. Pole Climbing Equipment. — a. I>escription. — ^In mak- 
ing overhead installations the ability to climb poles and trees 
is necessary. The lineman’s equipment TE-21 for pole climb- 
ing includes a lineman’s body belt with safety strap, a pair 
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of climbers, pliers, ax, screw driver, splicing clamp, and a lag 
wrench. In addition, gloves and insulating tape may be 
needed. 

b. Inspection . — fflnce the safety of a- lineman when on a 
pole depends In part upon the condition of his equipment, all 
such equipment must be carefully inspected for defects prior 
to its use, and replaced if unsatisfactory. 

(1) ClimheTS. — Climbers are examined for brok^x or loose 
gaffs, and defective straps and pads. The gaffs should be 
sharp and have the proper dimensions. The gaff gage TL-1'14 
(fig. 66) is used to determine the five important gaff dimen- 
sions, Which are the length along the inside surface; the 




width at distances of % inch and 1 inch from the point; and 
the thickness at distances of ^ inch and 1 inch from the 
point. These measurements are made as follows: 

(a) Length.—'Ple.cc the gage on the flat surface of the gaff 
with a short e<^e tight against the crotch. To be satisfac- 
tory, the point of the gaff must extend to or beyond the l^s 
inch short reference line at the middle of the gage. 

(b) "Width . — ^Place the gaff (with flat surface next to gage) 
first in the smaller and then in the larger of the slots marked 
“W”, sliding the gage toward the crotch as far as it will go. 
To be satisfactory, the point of the gaff must not extend 
beyond the long reference line when in the small slot, and 
must not extend beyond ttie far edge of the gage when in 
the large slot. 

(c) Thiclcness . — The thickness of the gaff Is checked in the 
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same maimer as the width, using the openings marked 
“TH.” 

(2) Lineman’s "belt . — The lineman’s body belt and safety 
strap are examined before use for cracks, cuts, tears, broken 
stitching, worn places, loose rivets, or other defects that 
would be likely to affect the strength of the leather. Buckles, 
snaps, keepers, and D-rings should likewise be inspected for 
defects and wear. 

c. Care of equipment. — ^(1) Climbers . — The gaffs of climb- 
ers are kept clean,- free from rust, and sharp at all times. 
Sharpening Is preferably done by clamping the climber in a 
vise and filing flat on the inside surface of the gaff, thereby 
keeping the shape of the gaff unchanged. After sharpening, 
the gaff dimensions are checked as described in b(l) above. 
Climbers when not in use are given a light coating of oil to 
prevent rust, and must not be stored in the same container 
with body belts and safety straps to avoid any possibility of 
cutting or puncturing the leather equipment. 

(2) Leather belts . — The body belt, safety belt, and climber 
straps are kept clean, soft, and pliable by the use of saddle 
soap or by washing thoroi^ly with the lather from a neutral 
soap (su(^ as castile), removing embedded dirt and perspira- 
tion, wiping dry, and finally sparingly oiling with neat’s-foot 
oil. Mineral oil or grease should not be used for this purpose. 
Particular care must be taken not to subject the leather to 
excessive heat by standing near an open fire, hanging the belt 
on or near hot steam pipes, or contacting hot objects. Fur- 
ther instructions on the care of leather may be found in AR 
30-3040. 

d. Size and adjustment.— (1) The siz« of climbers is de- 
termined by the measured length In inches from the instep 
to the end of the leg iron. The correct size of climber to use 
is one measuring V 2 Inch less in length than the distance 
from the projecting bone on the inside of the knee to the 
arch of the shoe of the wearer. Climbers are bent to conform 
to the wearer’s leg so that they are comfortable, with straps 
fastened sni^Iy aroimd the calf and ankle. 

(2) The D-rings of the lineman’s body belt of proper size 
will be just behind the prominent portions of the hip bones. 
Wear the body belt over the hips and tightly enough not to 
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slip down. If right-handed, snap both ends of the safety 
strap to the left-hand D-ring,^nd if left-handed, snap the 
ends to the right-hand ring. The double side of the strap is 
snapped nearest the body and remains hooked at all times, 
with the keeper toward the rear. The fixed side of the strap 
is snapped on the outer side with the keeper toward the front. 
The safety strap should be adjusted to the proper length prior 
to climbing a pole, and this may be done as follows; Stand 
at the base of the pole upon which the work is to be done, 
and engage the gaffs of the climbers. Pass the safety strap 
around the pole in the manner described in paragraph 193d 
and engage the safety belt. Lean back, keeping the torso 
about parallel to the pole until the weight is carried by the 
safety strap. When the safety belt is properly adjusted, the 
palms of the hands will rest on the far side of the pole with- 
out overlapping. 
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■ 192. Pole Climbing Safeguards. — a. On the ground . — ^Msu 
wearing climbers must exercise caution at all times since gaffs 
will easily penetrate shoes, muscles, and bone, and are capable 
of making very serious wounds. Every precaution must there- 
fore be taken to avoid stepping on the feet of personneL 
Climbers sTiould he worn only while climbing and working on 
poles. Habitually wearing climbers while working on the 
ground will inevitably result in serious injury to personnel. 
While standing on the ground, a lineman stands in the posi- 
tion shown in figures 67 and 68, With feet well separated and 
hands on hips. 

Z>. Aloft. — ^Whlle aloft, linemen always use their safety belts, 
not only to prevent falls but also to facilitate working with 
minimum fatigue. Linemen must be careful not to drop tools 
or other equipment while on a pole, as these objects may 
strike personnel working below. 




PiouRE 68. — ^Lineman with equipment, rear. 
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c. Testing poles. — Poles which have been In service for long 
periods of time may be defective and are likely to break under 
the unbalanced loads due to climbing or working. If such a 
pole breaks, communication may be disrupted, materiel de- 
stroyed, and personnel injured. These poles shoxUd therefore 
be tested prior to climbing and temporarily supported if found 
to be defective. It is unnecessary to test a pole attached to a 
secured suspension strand, to five power wires, to a full cross 
arm of heavy telegraph wires, or to four -way storm guys. A 
suitable test for soundness is the pike pole test, which is made 
by applying a 16-foot pike pole at an angle of about 45“ to 
the pole, and rocking the pole back and forth at right angles 
to the line. If the pole cracks or breaks, it is unsafe for 
climbing without temporary bracing. This can be obtained 
with four pike poles; by guying to trees or other sound poles; 
or by support from a derrick truck. The bottom of the pole 
is likewise secured by driving bars into the ground around the 
pole if the butt is broken. The pike pole test must not be 
applied if the pole will crush materiel in falling, and the pole 
should not be rocked so vigorously that the wires swing 
together and cause trouble to develop in the circuits on the 
pole. Poles which break under test are marked conspicuously 
as unsafe for climbing. 

■ 193. Climbing Poles. — ^Ih the following descriptions, a 
right-handed lineman is assumed. A left-handed lineman 
performs the operations with the opposite hands and legs. 

a. General . — In climbing a pole, keep the arms slightly 
bent with the hips the farthest portion of the body from 
the pole. To engage the gaffs, whether ascending or descend- 
ing, thrust the legs Inward and downward so as to obtain good 
penetration of the gaffs into the pole. To disengage the 
gaffs, the legs are moved sharply upward and outward. Place 
the hands on the far side of the pole. If the hands overlap, 
the body necessarily is too close to the pole, with danger 
of cutting out the gaffs and loss of footing; if the hands 
are on the sides of the pole, the palms have no bearing and 
the arms are under great strain. The weight of the body is 
normally carried and lifted entirely on the gaffs, the arms 
merely balancing the climber. If the hips are too close to 
the pole, the legs will be parallel to the pole and the gaffs 
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will cut out removing support for the climber; likewise if 
the hips are too far out the arms are placed Under strain 
since they will be supporting a large portion of the climber’s 
weight. 

5. Ascending. — (1) Before climbing, circle the pole and 
inspect it for soundness, dangerously wide weather cracks, 
soft or other spots in the wood, and location of knots. Notice 
any cables, cross arms, or other obstructions that may inter- 
fere with climbing the pole, etc. If the pole leans, select 
the high side lor climbing. 




Fxguss 6d. — ^Beginning the climh. 

(2) Hold onto the pole and raise the left foot about 1C 
Inches from the ground, keeping It about 1 inch from the pole, 
and with a downward thrust, engage the gaff of the climber in 
the face of the pole about 8 inches from the ground. 

(3) Lift the weight of the body on the gaff, keeping the 
knees straight and raising the other leg and corresponding 
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arm, drive the climber downward and inward to seat the 
gaff firmly (fig. 70) . 

<4) The climber is disengaged by a sharp upward and out- 
ward motion of the leg, and in taking the next step the 
diagonal arm and leg are raised together. 

(5) Reengage the free gaff firmly, and so on to the desired 
height, always looking upward. 




Figure 70. — caimbLug. 



c. Descending . — The motions in descending are the re- 
verse of those used in ascending. Look down to see that the 
way is clear below. 

d. Working on 'pole . — ^To fasten the safety belt when at the 
desired height on the pole — 

(1) Shift the weight partially to the left foot and engage 
the right gaff at a slightly hfeher level than the left gaff. 

(2) Place the right hand around the pole for secure balance 
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(fig. 71) , and with the thumb of the left hand, open the keeper 
and shift the fixed end of the safety strap around the pole 
to the right hand. 

(3) Transfer the snaphook and strap to the right hand, 
and balance the body with the left hand (fig. 72). 




(4) Hold the strap up loosely on the pole at about the, 
proper height while the right hand pulls the belt to the 
right-hand D-ring. 

(5) Snap the hook to the right-hand D-ring. using the 
heel of the right hand to back up the ring. It is essential 
to SEE that the ring is properly engaged, and not merely to 
assume from the snap of the keeper that the 0-ring has been 
engaged by the hook. (See fig. 73.) 

(6) Reengage the right gaff at the same level as the left 
gaff, lean back and carefully put the full weight on the safety 
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belt, keeping the hands firmly gripped about the safety belt 
until it has been tested (fig. 74). To unfasten the belt, the 
reverse motions are carried out: 




PioTTRi; 72. — ^TraDSlerrlng belt to right hand. 

(a) Move the right gaff up and reengage it at a slightly 
higher level than the left gaff. 

(b) With the right elbow up, hand twisted, thumb down- 
ward, depress the latch and disengage the snaphook from 
the right-hand D-ring. 

(c) Pass the belt around the pole to the left hand, balanc- 
ing the body with the right hand. 
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fd) Snap the hook to Uie left-hand D-rlng with a single 
move downward. 

(7) Beginners should perform these operations near the 
ground until sufficient practice has bemi attained to pass the 
belt around the pole with speed and precision, before per- 
forming the same operation aloft. While working at the 




FiomtE 78. — Snapping hoofc on D-rlng. 



top of a pole, the safety belt is never placed above the cross 
arm nor within less than 6 inches of the top. If the outer 
wires of a cross arm are to be reached, hook the safety belt 
ju.st below the cross arm. Thrust the body through the con- 
ductors so that the head and shoulders are above the level 
of the arm (fig. 75). To shift one’s position around a pole 
and yet remain at a constant height with the safety belt 
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fastened, tabe 2- or 3-inch steps sideward in the desired 
direction, twisting the hips slightly in the belt each time so 
as to obtain the necessary slack. 




Fiqufe 74- — ^Testing the safety belt. 



■ 194. Wire-Laying Equipment. — ^Pield wire is carried for- 
ward and laid by motor trucks or other vehicles, or animals, 
carrying reel units; by hand-drawn or towed reel carts; by 
reels on axles carried by hand; and from bundles or coils 
carried by hand. The actual method employed depends upon 
the equipment available, the condition of the roads and ter- 
rain, the amount of traffic, and the tactical situation. For 
descriptions of specific apparatus employed, see appendix I. 

■ 195. Protection of Wire. — ^Immediately after wire has 
been laid, it should be removed from the path of vehicles or 
traffic in order to protect it and insure its continued use. If 
the wire-laying device does not otherwise lay the wire in a 
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safe place, It must be followed by personnel who place the 
wire in the desired position by hand, by the use of wire pikes, 
or other expedients. 




■ 196. Recovehy of Wire. — In the recovery of wire, the re- 
covering equipment should be preceded by linemen, who 
remove all tags, and with a wire pike or by hand place the 
wire back in the path of the recovmng equipment. Leather 
gloves or pads shoidd ordinarily be used for protection, while 
handling field wire. The normal way to recover wire is to 
proceed along the line and wind up the wire en route. Under 
some conditions it may be necessary to leave the recovering 
equipment stationary and dra® in the wire by turning the 
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reel. This causes more wear on the insulation and may 
cause the wire to break, 

■ 197. Routing of Wire Lines. — a. The signal or communica- 
tion officer prescribes the general route to be followed. The 
chief of construction should be allowed considerable latitude 
in the selection of the actual route to provide for unforeseen 
terrain conditions. Routes must be reconnoitered before 
wire lines are laid. Cross-country routes are desirable to 
minimize interruptions resultir^ from bombs, shell fire, and 
traffic. 

b. Maintenance is facilitated using the minimum number 
of routes. However, vulneraWlity of the lines is likely to 
be increased, and complete interruption of Wire communica- 
tion may result unless the route is particularly well chosen. 
In general, where more than one circuit is to be laid to a 
unit, vulnerability may be decreased and circuit continuity 
better insured if an alternate route is used for the additional 
circuit. The route or routes selected are determined largely 
by the time element and the wire-laying eqtilpment available, 
but should afford cover from hostile observation and fire. 
Main traffic routes, shelled areas, and areas over which tanks 
or tractors are likely to pass should be avoided wherever 
practicable. It is also desirable that lines should be routed 
to permit use by the same or another friendly unit after the 
movement of command posts. 

■ 198. Construction Orders. — a. The chief of construction 
is given orders prescribing the number of circuits to be in- 
stalled, the priority of installation, the time at which each 
of the various circuits must be completed, and the action to 
be taken upon the completion of the installation. He should 
receive or obtain the following descriptive information rela- 
tive to each circuit to be laid: 

(1) Circuit number. 

(2) Route. 

(3) Whether a trunk or a local circiiit. 

(4) Whether a metallic or a ground return circuit. 

(5) Type of wire. 

(6) The centrals vrhich it will connect and test stations it 
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will pass through, including the t^ephone directory names of 
the organizations served. 

(7) Approximate length. 

(8) Type of construction. 

(9) Nature of roads and terrain. 

(10) Precautions to avoid dams^e by friendly troops and 
transportation. 

(11) Tests and reports required. 

b. This information is best imparted by use of a line route 
map and circuit diagram supplemented by oral or written in- 
structions from the signal or communication officer. These 
instructions always include orders as to the disposition of the 
construction detail after the construction specified has been 
completed. 

■ 199. Procedure in Laying Field Wire. — a. The construc- 
tion chief makes a personal reconnaissance of available routes 
before starting the construction. During this reconnaissance 
the following features of the routes are noted: 

(1) Number of overhead crosdngs. 

(2) Number of underground crossings. 

(3) Number of railroad crossings. 

(4) Number of stream crossings. 

(5) Types of roads found and the wire-laying equipment 
and type of construction best adapted to each. 

(6) Distances in miles. 

(7) Concealment for wire parties during construction and 
subsequent maintenance. 

(8) Any obstacles to maintenance. 

(9) Alternate routes to avoid gassed or shelled areas or 
other unfavorable road conditions. 

b. The exact route along which the wire is to be laid 
which offers the least difficulty of construction and mainte- 
nance are then selected. 

c. The wire for the circuits is tested before starting to 
insure the continuity of each reel. Reels of Wire which do 
not show a continuous circuit when tested are not used until 
the wire has been serviced (par. 242) . 

d. At the starting point, the free end of the wire is tagged 
with the circuit designation (par. 189). This tag is placed 
a foot from the end of the wire. 
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e. Sufficient wire is left at the free end to reach the switch- 
board terminal strip or other installation, and the wire is 
tied in to some fixed object. 

/. The free end of the wire Is connected to the switch- 
board terminal strip if installed. If a switchboard is to be 
installed later, the wire is connected to a telephone or other 
instrument which may be used in making tests on the cir- 
cuit until the switchboard has been installed. 

g. The chief of construction then directs the laying of 
wire over the detailed route, determined as in b above, follow- 
ing the general route prescribed by the signal or communi- 
cation officer (par. 197). He causes a test to be made back 
to the starting point from the far side of each splice after 
It Is made in order to insure continuity of the circuit. When 
connections are made at terminal strips he causes a test to 
be made from the far side of the connection back to the 
starting point. 

h. When the wire has be«i laid to the designated .point, 
it is tied in and tagged, leaving a free end with sufficient 
slack to run to the switchboard terminal strip. The circuit 
is then tested and turned over to the operating detail who 
connect it to the switchboard terminal strip or to an Instru- 
ment. The chief of construction calls back over the com- 
pleted circuit to report the installation. This call is placed 
through the switchboard or other instrument if installed, so 
that any fault in the terminal connections may be discovered 
and corrected before the circuit is reported. 

i. Should the wire be laid to any location where a switching 
central is to be installed, but where the operating detail or 
the equipment for the Installation has not yet arrived, the 
chief of construction calls back over the circuit in order to 
verify his proper location and to ask for instructions. In 
the absence of other instructions, the construction chief 
leaves a member of the construction detail at the wire termi- 
nal with a telephone connected to one circuit. This member 
informs the arriving personnel of the location of the circuits 
and assists in making the terminal connections. After the 
terminal apparatus has been connected, he makes a test back 
and reports over each circuit. Sufficient slack is left at these 
terminals to permit extending the circuits to the probable 
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location of the central to be selected by the operating detail 
upon arrival. 

■ 200. Construction and Removal op Test Stations (pars. 
174 and 239). — a. Constmclion . — The site selected should af- 
ford cover from hostile observation and Are and protection 
from friendly troop movements, and should be accessible for 
testing. A station consists of one or more terminal strips 
fastened to a support such as a tree or fence post. The wire 
circuits are tagged and tied in before being connected to the 
binding posts. Each of any two circuits connected together at 
a test station is attached to opposite pairs of binding posts 
as shown in figure 76. Paired circuits are connected begin- 
ning at the top. A telephone or other suitable instrument 




Figuhb 76. — ^Test station constructed during Inltlsd Installation of 
wire lines. 

may be connected to the designated test circuit as prescribed 
In paragraph 239. A test station may be installed after initial 
Installation of wire lines without interrupting any possible 
conversation on the circuit by pulling in the desired slack 
and tying in near the terminal strip, stripping the insulation 
from each wire to permit connecting it to binding posts on op- 
posite sides of the terminal strip, and removing the loop in 
the wire between binding posts by cutting close to the binding 
posts. (See fig. 77.) Cut in other circuits to the test sta- 
tion terminal strip in a like manner. Beginning at the top 
with the lowest numbered circuit, cut in circuits in numerical 
order. 
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b. Removal . — ^When a test station is to be abandoned, it is 
the usual practice to leave the terminal strip connected, al- 
though it may be removed and the circuits spliced through. 
Before removing any circuit from the strip, the lineman first 
listens on it and satisfies himself that it is not in use. He 
then calls on the circuit and notifies the switchboard operator 
that the test station is to be removed and the circuits cut 
through. Then, taking two wires that are connected together 
by the terminal strip, he removes them from the binding 
posts and splices them together. The other wires of the pair 
are then spliced, and other circuits are removed from the strip 
and spliced in a like manner. 




Figure 77. — Test stati<oi constructed after initial installation of 
wire lines. 

■ 201. Surface Line Construction. — ^During movement of 
imits in combat, field wire lines are laid hastily on the ground. 
This type of wire line is termed a surface line. Surface 
lines must be protected from-trafBc at command posts, road 
and railroad crossings, or otha: places where the lines cross 
traffic lanes (par, 209d) . Surface lines are laid very loosely 
by leaving abundant distributed slack in order ttiat the 
wire may be flat on the ground and sufficient slack provided 
as incidental protection from shell fire, for repairing breaks 
a,nd facilitating subsequent changes in the type of construc- 
tion. At suitable intervals, surface lines are tied in to ob- 
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jects such as trees or posts In order to leave sufficient slack 
and to prevent passing troops and vehicles from pulling the 
wire into traffic lanes. The wire Is tied to the tree or post at 
ground level (see fig. 78). When surface lines are routed 
along a road, the wires viust be kept off the traffic lane. If the 
road curves in one general direction, the line should, if prac- 
ticable, be routed along the inside edge of the road. Other- 
wise, many ties on the outside edge become necessary. 
Advantage should be taken of objects such as trees or posts 
along a curve in the road to prevent the wires from being 
pvilled into the traffic lane. 





SteuM 78.— Method of tymg wire at ground level. 



Connections between surface lines and pole lines are prefer- 
ably made at existing terminals of the pole line. If such 
terminals are not conveniaitly located, a test station may be 
established. When surface lines connect with overhead con- 
struction, the surface line must be securely tied and tagged 
at the base of the pole at which the connection Is made, and 
tied again just above the cross arm or terminal where the 
connection is to be made. Connections to aerial or buried 
cables are made only at standard cable terminals, 
a. Aduanfapes.—a) Surface lines require minimum time 

for Installation. . , . . 

(2) When loosely laid, they are less vulnerable to artillery 



fire than are other types of construction. 

b. Disadvantages.—i-D Surface lines may become unservice- 
able in wet weather due to leakage to ground. 

(2) They are often broken by passing troops and transport. 
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FictTRE 79. — Method of tying wire along curve In road. 



■ 202. Overhead Construction. — a. Field wire lines should be 
placed overhead near command posts, test stations, and edong 
roadways at points where traffic is likely to be diverted from 
the roads by tying the wire to trees or existing poles 14 feet 
above the ground using standard field wire ties. At junctions 
between overhead and surface line construction, the wires 
are tied securely to the bottom of the support and tagged 
there (see fig. 80) . Test stations should be Installed gen- 
erally at the junctions of long overhead lines with other types 
of construction. 

b. Lance poles are convenient means for supporting field 
wires in overhead construction, particularly where trees, 
poles, and other like supports are not available. When a 
field wire line crosses a secondary road, a guyed lance pole 
on each side of the road usually provides adequate clearance 
(par. 203b) . The required 18-foot road clearance on main 
roads may be obtained by lashing two lance poles together. 
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When necessary, lance poles may be supported by lashing 
them to fence posts and tree stumps, and in rocky terrain 
by piling heavy rocks around the bases of the poles. Field 
lines of themselves often provide sufficient guying for the 
lance pole. An H-frame composed of two lance poles set 
parallel to one another 3 feet apart, with a horizontal arm 
of 1- by 2-inch lumber fastened at the upper end of the 
poles, provides an excellent overhead support for a large num- 
ber of field wires. Guying of the frame in both directions 
perpendicularly to the line is usually required. 




PlGtTBE 80. — ^Method of tying wire at Junction of surface line with 
overhead construction. 

■ 203. Road Crossings.— a. Where a road crossing is neces- 
sary, field wire lines should cross through a culvert if possi- 
ble. The wires are passed through the culvert, tagged, and 
tied at the entrance and exit to prevent contact with water. 
(See fig. 81.) 

b. Wires which must cross roads overhead must clear the 
crown of main traffic arteries and paved roads by at least 
18 feet, and of other roads by at least 14 feet. When a 
surface line crosses a road on poles or other objects, the 
wire is tied at the base and at the top of the object on 
each side of the road and ta^ed at the base The strain 
which occurs along the line is met by the tie at the base. 
(See fig. 82.) 
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c. If neither of the above methods can be used, the wires 
are buried in a trench crossing the road at right angles. 
Ihe wires are laid snug, tagged, and tied to a stake at each 
end of the trench to prevent their being pulled out. A suffi- 
cient amount of slack wire is left at one side of the road 
to permit replacement of the section under the road, should 
it become worn or water-soaked. (See fig. 83.) 




d. Where a hard surfaced road must be crossed and none 
of the above methods Is applicable, then os a last resort, the 
wire obviously must be laid on the road. Protection of the 
wire in this emergency method Is primarily one of reducing 
the risks involved, 

(1) The smoothest section of road available should be 
selected. 

(2) Substitute a length of twisted wire for each side of 
the circuit crossing the road. 

(3) The wire should be laid without slack, tied and tagged 
on each side of the road surface. 

(4) These parallel crossings should be separated by more 
than the length of the longest vdaicle which will cross. 

(5) Keep an exact record of such cases and inspect 
frequently. 

■ 204. Railroad Crossings.— Railroad yards should be 
avoided. If a bridge or culvert is available, it should be used 
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in making the crossing even if tlife requires paralleling the 
tracks with the wire for some distance in order to reach it. 
If a bridge or culvert is not available, field wire lines should 
cross railroad tracks under the rails. (See fig. 84.) In 
making the crossing, the wires are pulled tight and buried 
outside the rails to a point beyond the shoulders or Improved 
strip along the tracks, and secured on both sides to prevent 
them from being pulled out and becoming a hazard to train- 
men walking along the tracks. Field wire lines should 
weuer cross overhead, as to do so endangers trainmen on top 
of railroad cars. 

S 205. River Crossings. — a. Cyoerhead . — Small stream cross- 
ings are made In the same manner as overhead road cross- 
ings. except that the wires need be only high enough to clear 
the water-borne traflSc. A span of more than 150 feet should 
not contain a splice. Long spans up to 250 feet can be made 
with field wire, but special construction is necessary for 
resisting the strain. 

b. Sul»nerged . — When field wire lines must cross bodies of 
water such as rivers where it is impracticable to make over- 
head crossings, the wire should be submerged. The wire is 
tied in securely on the near bank, laid by paying out from a 
reel or coll, and tied In securely on the far bank. The ties 
are made above the highest level reached by the water. The 
Insulation on the wire should be sound. Splices should be 
made only if absolutely necessary and should be made as 
waterproof as possible. If the current in the stream is strong, 
or if the stream is navigable, the wire is weighted at Suitable 
intervals to keep It submerged to the full depth and to retard 
its movement by the current. The amoimt of wire necessary 
for the crossing is carefully computed and the wire prepared 
In advance so as to avoid splicii^ the wire In midstream. 

■ 206. Trench Line Construction.^ — In position defense, field 
wire lines are often installed in trenches, two kinds being 
generally used — wire trenches constructed specifically for 
that purpose, and trenches primarily intended for other pur- 
poses, such as fire or communication. Trench wire lines are 
tagged at intervals of not more than 150 feet and at junctions 
with other lines. 
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a. Wire trenches (fig. 85). — (1) Wire trenches vary in size 
from 10 Inches wide by 10 inches deep to 36 inches wide by 
30 inches deep. They afford considerable protection from 
shell fire but offer an obstacle to friendly traffic. The wire 
may be fastened to cross arms which are attached horizon- 
tally to short poles or rest against or project into the sides 
of the trench. Instead of using cross arms the wire may be 
fastened to the sides of vertical poles. Field wire may be 
tied directly to these supports with wire or marline, but it is 
preferable to tie the wire to wooden or porcelain knobs or 
insulators. 

(2) The wire trench route should be chosen with a view 
to concealment, cover, and ease of construction. The number 
of trenches Is kept to a minimum, and the wire is kept in the 
main trunk-line trenches as much as practicable. Switching 
centrals may be installed at important trench junctions. 




TL-S92A 

PiGtTRE 86. — ^Wire trench construction. 
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(3) In digging the trench, the workers are divided into 
groups of two men, each, group equipped with a pick and 
shovel. Two men can dig from 15 to 35 lineal yards of trench 
per day in good ground, depending on the tsre of trench. 

(4) Trench posts are set in the ground at intervals of from 
IS to 25 feet. They axe guyed at turns and at the ends of 
the line. When fastening wire to vertical poles, insulators 
may be nailed on opposite side of each pole. As many as 14 
twisted pairs can be carried on a single pole line of- this type 
In a trench about 30 inches deep. A liberal allowance of wire 
should be made for sag. 

(5) Trench lines may be terminated by running directly 
Into a switching central or test station or connecting to some 
other type of construction. 

(6) When necessary to cross a road with a wire trench, the 
line should preferably be placed In a buried conduit of wood, 
clay, or iron, or passed through a culvert if available. If 
this is impracticable, the wires should be carried overhead 
on poles. 

b. Fire or communication trenches (flg. 86) .—(1) When it 
is impracticable to construct wire trenches, field wire may be 
Installed temporarily in fire or communication trenches. 
Due to the great use made of these trenches by combat troops, 
they are not satisfactory for pei-manent wire installations. 




0‘ Wire ^foples. 

0- /nsuiafors cn bcar&i 
c • I/Tsuloion on end of 
wooden pegs 
d- Posts with insulators 
and slots. 

e- Looped wire support 
/• Wire fastened to 
revetment. 

g- Wire crossing o com- 

munksation trench Tl-s9SA 

PicuKE 86. — Wire line construction in communication trenches. 
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(2) Except in narrow fire trenches, wire lines should be 
kept ordinarily on the side of the trench nearest the enemy. 
Wire placed at heights between 10 and 30 inches from the 
duck boards or bottom of the trench is least subject to damage 
from cave-ins, water, and traffic. 

(3) Field wire may toe fastened to the side <rf a trench, 
as shown in the composite figure 86, by — 

(a) Staples made of stiff wire and about 12 inches long. 
The staples are driven Into the ground as far as possible, thus 
holding the wire closely against the side of the trench. 

(b) Attaching the wire to Insulators mounted on boards 
fastened to the sides of the trench by wire, stakes, rods, or 
staples. 

(e) Attaching the wire to insulators nailed to the ends of 
wooden stakes or pegs which are driven into the trench wall. 

(d) Attaching the wire to insulators nailed to posts driven 
into the bottom of the trench close to the side. 

(e) Passing the wire throi^h supports made of No. 9 or 
heavier galvanized iron wire. One end of the support wire 
Is attached to a stake driven into the ground just outside the 
edge of the trench, 

(/) Attaching the wire to revetment posts, either directly 
or on insulators. 

■ 207. Loading of Field Wire Lines.— a. Purpose. — Tele- 
phone transmission over long field wire circuits may be Im- 
proved by the use of loading coils which add inductance to 
the line neutralizing the effect of the capacitance of the wire. 
An increase of about 30 percent in the maximum length of 
line for satisfactory transmission may be obtained. Lines 
less than 10 miles in length are usually satisfactory without 
the use of the coils. 

b. Description of coil C-114 (loading ). — The coil C-114 is 
contained in a watertight aluminum alloy case and weighs 
about 2 pounds. The cover Is hinged along one side and is 
held closed by a latch, a rubber gasket making a watertight 
seal. The line wires are connected by opening the cover and 
inserting the wires in the slots of the four binding posts. 
The head of each binding post contains a steel pin, so that 
when it is screwed down the pin Is driven through the insula- 
tion and makes contact with the conductor. When the cover 
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is closed, the line wires come out through grooves In the 
rubber gasket opposite the binding posts. (See fig. 87.) 

c. Spacing . — The loading coils are designed to be installed 
at intervals of 1 mile in wire W-110 and W-IKK-B. The dis- 
tance between one terminal of a circuit and the first coil, or 
the distance between the other terminal and the last coil, is 
known as an end section. The length of this section must be 
at least 0.2 mile but not over l mile. The spacing of the coils 
between the end sections should not deviate more than plus 
or minus 5 percent from 1 mile. 




d. lnstallaticyn.--The coil is installed in a circuit by con- 
necting the field wire from one direction to the two adja- 
cent binding posts marked Lx and Ls at one end of the cofi, 
and the field wire from the other direction to the two remain- 
ing binding posts marked in a similar manner. The wires 
should be cut but not skinned when making connections to 
the terminals, nor should the inside ends of the wires extend 
more than ^ inch from the terminals after connections are 
completed. All four wires must fit snugly into the grooves 
in the rubber gasket. All strain should be taken off the coil 
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connections in order to avoid damage to the coil and reduc- 
tion in the tensile strength of the line. 

■ 208. Expedients.— o. Many units have found that at higher 
headquarters some central point, other than the switchboard, 
is an advantageous one from which to control wire crews in 
action and make tests on trunks or long locals. Such an 
Installation removes these duties from switchboard personnel, 
thus increasing their efficiency. It could be located at the 
edge of the command post where all the long lines from the 
front are arranged to come together upon entering the com- 
mand post area. It Is caUed a “construction center.” The 
size and amount of equipment thereat may vary widely from 
a terminal strip and telephone with test leads to the inclusion 
of a test switchboard and test set. However, if such a center 
is established, only available standard equipment should be 
used and so installed as to be readily removed or dissembled. 
Figure 88 shows one such construction center temporarily in- 
stalled in a trailer. Figure 89 is a suggested circuit diagram 
for such an installation which might be found at a division 
headquarters. The equipment is, by improvisation, installed 
on one side of the trailer and is operated by an enlisted con- 
struction chief. The diagram shows all incoming trunks and 
long locals terminating at a terminal strip. Prom this strip 
the circuits when completed and serviceable are taken directly 
through another terminal strip to the switchboard. By the 
use of test clips, jumper wires, or improvised switches the cir- 
cuit may, instead of going direct to the switchboard, be 
switched to a test telephone switchboard affording a lineman 
or construction crew working on the line an opportunity to call 
the construction chief for a test, additional instructions, or to 
report his progress. The switchboard gives the construction 
chief, by the use of his operator’s phon? or set, access to any 
of his long lines. If desired, the test set leads may be equipped 
with a spare switchboard plug. Ihus he may quickly connect 
his test set to any line by the insertion of the test set plug 
into the switchboard Jack to which such line is connected. 
The trailer shown in figure 88 may normally be used to trans- 
port communication equipment, 

b. It has been found that laying field wire from a truck 
can be accelerated by the use of an improvised, laterally and 
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PicxTBs 88.— Sstemal view ot the suggested construction center for 
latter unite. 




n 



PiGTTHE 89. — Wiring diagram tar Ihe si^gcsted construction center. 
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vertically adjustable, wire boom. Its efficiency is greatly de- 
pendent upon a trained crew as, at first, the speed and dis- 
tribution of slack attained is likely to be discouraging. This 
boom, attached to a true* in which a reel unit RL-26 or 
RL-31 has been mounted, is so equipped as to lay two circuits 
simultaneously and at such a horizontal angle that the wire 
falls well off the road. This initially affords protection of the 
wire from traffic but does not eliminate the necessity for sub- 
sequently Inspecting and servicing the completed line for 
slack, ties, tags, and additional circuit protection. Overhead 
crossings, tying, underground erodings, and occasional ac- 
cumulations of slack may be secured by leaving behind one 
or more linemen and sufficient slack wire to perform the mis- 
sion. As circuit establishment speed is paramount, this causes 
the wire layer minimum delay. A tender vehicle, such as 
»4-ton truck, following the wire layer would pick up the line- 
man left behind and quickly shuttle him forward to rejoin 
the wire layer. The lateral position of the wire boom is 
adjusted by one guy line and the vertical by another. Two 
men on the alert in the wire layer operate the guy lines to 
prevent the boom from striking obstacles passed such as trees, 
posts, and heavy brush. When not so engaged they assist 
the reelman. One suggested plan of boom construction is 
Illustrated in figure 90. Other types or improvements may 
be suggested by use and experience. In operation, the wires 
from the reel drums are threaded through the sheaves shown 
and after the reel wire drums and truck attain momentum 
the wire feeds out. Additional slack is attained by mo- 
mentarily decreasing the truck speed but permitting the reel 
drums to run freely. When the truck stops, the reel drum 
brake must be applied by the reelman. It is suggested the 
truck speed be controlled by telephone or by the reelman 
blowing wliistle blasts such as — 

One blast — stop 

Two blasts — go or faster if underway 

Three blasts — slower speed 

Wire has been satisfactorily laid with this boom at an all 
inclusive rate of from 8 to 14 miles per hour. 

c. The use of such expedients to increase efficiency by 
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permitting earlier establishment of communication is en- 
couraged but Is not directed and should not be taken as a basis 
of converting transportation solely to this use. 

Section HI 

FIELD TELEPHONES AND CENTRALS 

■ 209. Installation op Switching Centrals. — a. Installation 
of a field switching central includes installing the switch- 
board and its auxiliary equipment, terminal strips If required, 
and testing equipment if available. It also includes the in- 
stallation of local circuits and telephones (except long locals) , 
and making the proper connections at the switchboard 
terminal strip between these circuits and the trunk circuits 
turned over by construction details. 

b. Each circuit is tested as soon as it is connected, and 
when it is In satisfactory operative condition the time is 
recorded and the message center Is informed of the avail- 
able service. A traffic diagram (see par. 223) is prepared 
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and posted at the switchboard together with a copy of the 
telephone directory for the use of the operator. 

c. Trunk circuits available before they can be connected 
to the switchboard, are connected directly to telephones to 
give temporary service until the switchboard is installed. 

d. After the switching c^itral is installed and operating, 
circuits should be rearranged for their better protection and 
to facilitate maintenance. Care is taken that circuits radi- 
ating from a switching central are not subject to interfer- 
ence from troops and traffic in the vicinity of the command 
post. They are placed overhead or underground. 

e. Priority in which local telephones are installed at a 
command post varies with the situation and the orders of 
the commander. They are normally installed in the fol- 
lowing order: 

(1) Message center. 

(2) Commander (or chief of staff or executive). 

(3) Operations section (G-3 or S-3). 

(4) Intelligence section (G-2 or S-2). 

(6) Supply section (G-4 or S-4) . 

(6) Signal section (signal officer) . 

(7) Personnel section (Q-l or S-1) . 

(8) Public telephone for personnel not furnished individ- 
ual telephones. (Installed convenient to staff personnel and 
well marked as the public telephone.) 

(9) Other staff officers and activities as required. 

/. At command posts of small units, as In battalions or 
regiments, one telephone ordinarily serves two or more staff 
officers. At larger headquarters, more than one telephone 
may be required in each staff section. At all echelons, tele- 
phones are reduced to minimum requirements. 

■ 210. Installation of Telephone Switchboards. — ^A field 
switching central may include one or more switchboards, de- 
pending on the number of trunk and local circuits to be 
installed. With certain types of switchboards it is necessary 
to install terminal strips; With others, the terminal strips 
and repeating coils are self-contained in the switchboard 
itself. The switchboard and its associated equipment are in- 
stalled in a centrally located place affording as much shelter 



240 




SIGNAL COMMUNICATION 



210-212 



and freedom from noise or interference as possible, and 
concealed from observation. 

■ 211. Care anu Protection op Field Telephone Equip- 
ment.— fl, Care. — ^After use, no equipment containing bat- 
teries will be temporarily stored until all batteries therein 
have been removed. If batteries are not removed, corrosion 
will take place and the equipment eventually will be damaged. 
Do not allow dirt to accumulate on any part of the equipment. 
Keep terminals and contacts particularly clean. Keep all 
mounting screws and wire connections tight. Protect the 
equipment from, the elements as far as practicable when in- 
stalled, and place it In a cool, dry place when stored. Do not 
attempt field repairs beyond the replacement of batteries, 
the replacement of broken or defective elements or parts 
which can be properly replaced with tools Issued, and the 
checking and repair of loose or broken coimections. 

h. Protectinff equipment against enemy capture,— (1) In 
general, smaller items of equipment can be carried off by per- 
sonnel. Each soldier should be trained to carry off smaller 
items of equipment when danger of enemy capture exists. 

(2) If the equipment is too heavy to be carried off, It 
should be destroyed as thoroughly as time permits. (See 
par. 14.) 

■ 212. Installation of Telephones. — Both common battery 
and local battery telephones are used in field wire systems, 
often in the same installation; within divisions, however, the 
instruments are usually local battery (magneto). Tele- 
phones should be installed in a position convenient to the 
user, with the field wire connection tied in near the Instru- 
ment, leaving sufficient slack between the tie and the in- 
strument to permit some movement of the telephone. If the 
circuit enters the place of installation from overhead, a drip 
loop is inserted to drain water away from the instrument 
(see fig. 56). If the telephone Is strapped to a tree trunk 
or tent pole, tie down the instrument firmly with a short 
length of field wire in a manner providing easy access to the 
handset and generator crank. Attach to each telephone the 
telephone directory referred to in paragraph 175 and a tag 
bearing the directory name and number of that telephone. 



241 




213-214 BASIC FIELD MANUAL 

When an Installation has been tested and Is completed, the 
user is immediately informed of that fact. 

B 213. Types op Field TtaJSPHONEs. — ^Hie field type tele- 
phones in common use are the EE^-8-A, EE-8, EE-5, and 
EE-3B. These Instruments have common operating charac- 
teristics but vary in details of construction. (See par. 2, app. 
I, for descriptions.), 

B 214. Testing Field Telephones. — field telephone must 
perform two distinct functions: Signaling of the distant 
and local party, and transmission and reception of speech. 
Seimrate apparatus and circuits are provided for both 
functions, properly interconnected to the single pair of 
field wires. The simplest and most comprehensive field test 
of a telephone is to connect an instrument known to be satis- 
factory to the telephone under test by means of a short line. 
If both telephones can be signaled satisfactorily, and if speech 
can be transmitted Intelligibly without effort, the telephone 
under test is in an operative condition. If the telephone is 
not serviceable, or if more specific tests as described below fall, 
the telephone should be turned In for repair. 

a. Test of sigmling circwts.— The magneto or hand- 
operated generator furnishes signaling currents for the tele- 
phone, It should turn freely when not connected to a line, 
Short-circuiting the line binding posts should produce a defi- 
nite drag on the crank. The internal ringer or buzzer is 
tested by connecting the telephone to another serviceable 
telephone and cranking Uie generator of the latter. The 
ringer or buzzer of the field telephone under test should 
respond energetically. 

b. Test of speech circuits. — Pldd-type telephones require a 
suitable battery for speech transmission when used on local 
or common battery systems (sound-powered telephones are 
exceptions). Brighten the i^ring or clip terminals in the 
battery compartment if inspection discloses they are cor- 
roded. Place a new dry-cell battery of proper type In the 
compartment. Blowing into the transmitter of telephones 
EE-8-A and EE-8 should produce an audible sound (side- 
tone) in the receiver when the handset button or switch is 
operated. In the telephones EE-5 and EE-3B, short-circuit 
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the line terminals to complete the voice circuits, and depress 
the handset button of the EE-5 during the test. Presence of 
sidetone Indicates that the voice circuits are functioning 
properly and that the battery is serviceable. Blowing into the 
transmitter of handset TS-10 diould produce an audible 
sound (sidetone) In the receiveij indicating that the hand- 
set is in operative condition. 

■ 215. Repeating Coils. — a. Twes . — ^Repeating coils are 
used in field wire systems for the construction of simplex and 
phantom circuits for addition^ tdegraph, teletypewriter, or 
telephone channels. They consist of two windings on a mag- 
netic core, carefully balanced to prevent crosstalk. The ends 
of one winding are brought out to two terminals marked 
LINE, which are connected to the incoming wire line. The 
ends of the other winding are broi^ht out to two terminals 
marked SWITCHBOARD which are connected to the switch- 
board line terminals. The midpoint of the line side of the 
coll is brought out to a fifth terminal marked TELEO, which 
can be connected to provide a simplex or a phantom cir- 
cuit as explained in paragraphs 21$ and 217. 

(1) Military . — ^The coils commonly issued for use in the 
field are the coll C-7S end the coil C-161 (fig. 91). These are 
similar in electrical characteristics, but the coil C-161 Is more 
efficient, smaller and lighter, and is also used in switch- 
boards BD-72 and BD-71, 

(2) Commercial . — Commercial repeating cofis Of the type 
illustrated in figure 92 may be Issued. These have windings 
brought out to soldering terminals numbered 1 to 8. Prior to 
being taken into the field, these coils should be mounted on a 
Wood base and wired to five binding posts lettered as shown 
in figure 92. The connections are made with insulated wire 
soldered to the coil terminals. These Coils are designed to 
Withstand moisture and a certain amount of rough handling, 
but are subject to failure due to broken connections and cor- 
roded or dirty terminals. The coils should be inspected before 
installation for broken or loose connections outside of the 
metal cover; these are resoldered if necessary and corroded 
or dirty terminals are thoroughly cleaned and brightened 
with sandpaper or emery cloth. 
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b. rest.— -To test repeating coils, connect the coil under 
test with a coil known to be satisfactory by a short length of 
wire in the manner shown in figure 93, for simplexing a line. 
The ground should be an actual wire connection for the test. 
Then connect four serviceable telephones to the two coils, 
one pair of telephones to the metallic circuit, and one pair 
of telephones to the simplex circuit which is completed 
through the wire replacing the ground return circuit. The 
test consists in ringing and talking over each circuit. If 
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nouRE 91. — Colls C-161 and C-76 (repeating) . 

unable to ring or talk over either circuit, test each of the 
short wire connectors both for continuity and for cross con- 
nection with all other wires. If they are clear of trouble, 
the coil windings which are inside the iron case are probably 
defective. If the first test shows that both circuits are clear, 
ring and talk over each circuit while listening over the other 
circuit. If the ringing or talking over one circuit can be 
heard loudly over the other circuit, the coil Is defective and 
should be turned in for repair. 
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■ 216. Simplex CiRcuir (flg. 93).— a. The simplex circuit 
(par. 164c) is obtained by placing a repeating coil at each 
end of a metallic circuit (par. 216) . The coil at each end is 




FiGUits 92. — Commercial repeating coil mounted and wired to 
binding posts. 




— ^ TL-I744B 

FiGxmE 93. — Simplex circuit constructed with repeating coils. 
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usually located in the line sks close to the switchboard terminal 
strip as practicable. The binding posts marked LINE are 
connected directly to the line, and those marked SWITCH- 
BOARD are connected to the desired line terminals on the 
switchboard. The telephone circuit is completed inductively 
through the coil. The binding post marked TELEG is con- 
nected to one line terminal of the telegraph set, the other 
line terminal of which is ordinarily grounded near the instru- 
ment. This line to the telegraph set Is usually referred to as 
the telegraph leg. 

b. When a telephone is Installed without a switchboard, 
the repeating coil terminals marked SWITCHBOARD are 
connected directly to the telephone. 

c. Switchboards integrally equipped with repeating coils 
and terminal strips have the repeating coils permanently 
connected between the switchboard terminal strips and cer- 
tain line units. The simplex circuit is then obtained by con- 
necting the desired line to the proper line terminals on the 
switchboard and running the telegraph leg from the corre- 
sponding telegraph binding post to the telegraph set. 

■ 217. Phantom Circuit.— a. A phantom circuit may be con- 
structed from two metallic circuits and four repeating coils, 
two at each end of the lines. The coils are usually located 
near the switchboard terminal strips unless they are integral 
parts of the switchboards. The end of each line Is connected 
to the LINE binding posts of a repeating coil, and the corre- 
sponding SWITCHBOARD binding posts are connected to 
the line terminals of the appropriate switchboard. The two 
binding posts marked TTTiEG at each end of the lines form 
the phantom circuit, and are connected to the desired line 
terminals of the switchboards. (See fig. 94.) 

b. If desired, the phantom circuit thus formed may itself 
be simplexed to obtain a telegraph circuit in the same man- 
ner a.s described In paragraph 216 for a single metallic cir- 
cuit. This requires the use of an additional repeating coil 
at each end. (See fig. 95.) 

c. In a switchboard int^ally equipped with repeating 
coils and terminal strip, a phantom circuit may be obtained 
by connecting the two physical circuits to simplexed Tm e 
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terminals of the switchboard, and connecting the two cor- 
responding telegraph binding posts to another line terminal 
on the same switchboard, thus forming the phantom circuit. 
The corresponding phantom connections must be made at 
both ends of the two physicsQ line circuits. 




Tl-1746 

PiGxrsE 95. — Slmplexed phantom circuit. 



■ 218. Mutual Interference in Simplex and Phantom 
Groups. — a. In these types of connections, mutual interfer- 
ence between simultaneous signals in different channels will 
result when all wires in the simplex or phantom group do 
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not have exactly the same impedance. The circuits are then 
said to be unbalanced and the amount of the interference will 
depend upon the degree of unbalance between the two physi- 
cal, or metallic, circuits. The primary causes are poor splices 
which introduce a high resistance into either side of the 
circuit and improperly taped splices or damaged insulation 
which, particularly when wet, result in excessive leakage from 
one side of the circuit to ground. Although it is impossible 
to obtain a perfect Impedance balance in field wire circuits, 
mutual interference may be reduced to a negligible value by 
making sure that each wire of a group is of approximately 
the same length and that all splices are well made, and by 
employing overhead construction at low, wet places and dur- 
ii^ rainy weather. Resistance unbalance may be corrected 
and mutual interference reduced to a minimum by inserting 
and adjusting a variable resistance in the low resistance side 
of an unbalanced circuit. The low resistance side is deter- 
mined by trial. 

b. The Interference resulting from any unbalance Is usually 
more pronounced in a phantom group than In d simplex 
circuit as there are more circuits involved in the former. 
Furthermore, due to their ^milarity of sound, interference 
between telephone channels is much more serious than the 
interference from telegraph key clicks. Ordinarily, a phan- 
tom circuit should be used In field wire systems only when 
the phantom circuit can be immediately removed, in case of 
undesirable crosstalk, without eliminating an essential talk- 
ing channel. The use of simplex circuits usually is confined 
to the superposition of telegraph facilities on the wire 
systems, 

■ 219. Types of Field Switchboards. — ^The switchboards in 
common use on field wire systems are the BD-72. BE>-71, 
BD-11, BD-9, and telephone central office sets TC-4 and 
TC-12. Except for the TC-4, these are all monocord switch- 
boards, and are described In paragraph 3, appendix L 

I 220. Switchboard Operator.— T he ideal switchboard oper- 
ator is courteous, intelligent, efficient, and capable of working 
for prolonged periods under stress. He should be familiar 
with Army organization, should be able to speak distinctly, 
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and should be able to understand speech over the telephone 
readily. 

■ 221. Operating Phrases. — The following phrases are pre- 
scribed for use by switchboard operators in all cases where 
they apply, to the exclusion of other phrases of similar 
meaning; 

a. “Magic operator.” Used the operator in answering a 
call at the switchboard of tiie unit whose directory name is 
Magic. 

b. “Magic (Blank is appropriate directory number.) 

Used by an operator to indicate that he has correctly under- 
stood a number given to him by either a local party or by an 
operator of another central, and that he Is proceeding to 
complete the call. 

c. “What number please?” Used by an operator to request 
repetition of a number which he has not understood. 

d. “The line is busy.” Used by an operator to report that 
a local telephone for which he has received a call is already 
in use. 

e. “Maytime Is busy.” Used by an operator who has re- 
ceived a call to be completed to a certain central (Maytime) 
to report that all trunks to that central are in use. 

i. “Magic three-three does not answer.” Used by an oper- 
ator in reporting that a called party (Magic three-three) does 
not answer. 

g. “Maytime does not answer.” Used by an operator In 
reporting that a certain called central (Maytime) does not 
answer. 

h. “Here’s your party.” Used by an operator whenever it 
is necessary for him to start the conversation over a con- 
nection. 

i. “Are you through?” Used by an operator in supervising 
a connection, when no conversation is heard. Repeat the 
challenge at least once if no reply is heard. 

j. “I will ring again." Used by an operator when, in super- 
vising a connection, he Is informed that the called party did 
not answer. 

k. “What number is calling, please?” Used by an operator 
if, after supervising a connection, he is given a new number 
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to call by one of the parties and he is otherwise unable to 
identify that party. 

L “Magic three-zero has no telephone but I can give you 
Magic one-one.” Used by an operator when there is no tele- 
phone at the number called, but another telephone is available 
to which the calling party might desire to be connected. 

m. "What number were you calling, please?” Used by an 
operator to determine the number desired by a party who 
reports he has been given a wrong number or has been cut off. 

n. “One moment please” or “I have a call for you.” Used 
by an operator If necessary, to hold either party on the line 
while a connection is being completed. 

o. "Calling Magic,” or "Calling Magic one-one.” Used by 
an operator when there is confusion or interruption In getting 
an operator or called party on Otie line. 

3 >, “I must interrupt — ^urgent call from Magic six— please 
hang up.” Used by an operator to inform the parties using 
a circuit that It Is required for an urgent call by a certain 
calling party. 

■ 222. StTFERVtsiON. — a. A switchboard operator supervises 
each connection to insure that conversation is established 
between the calling party and the called party, and to remove 
the connection as soon as possible after the conversation is 
completed. The operator listens in after he has made a con- 
nection and rung the called party, waiting to hear the called 
party answer and conversation begin. He remains In on the 
connection of a trunk call to another central until the other 
central has answered and he has passed the call to the other 
central. If it be necessary to answer another call before he 
has supervised a connection, he does so at the first opportunity. 
A shutter is never restored on a connection until it has been 
supervised. 

b. In supervising a connection which has already been 
established, no conversation is heard, he challenges by asking 
"Are you through?” Great care is taken not to interrupt a 
conversation in progress. If after a second challenge, he 
receives no response, he takes down the connection. If he 
is notified that the called party has not answered, he answers, 
"I will ring again,” and does so. If he is informed that the 
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connection is still in use, he removes his operator’s plug. 
Connections are supervised frequently in the above manner 
in case both parties may have failed to ring off when the 
conversation was completed, 

e. Normally, when a conversation is completed, the shutter 
on the connection will fall due to one of the parties ringing 
off. This is the signal for the operator to supervise the con- 
nection in the same manner as in b above. If a new munber 
is given him by either party he asks, “What number is call- 
ing?” and proceeds to complete the call in the usual manner. 

■ 223. Telephone Traftic EUagram.— A traffic diagram is 
a chart showing the number of telephone channels actually 
existing between the switching centrals of a telephone system. 
Circuits connecting distant locals are also shown. A single 
line indicates direct telephone communication; a numeral 
placed on the line indicates the number of channels available 
Including phantom circuits. The units to which each switch- 
ing central or distant local pertains are indicated by the tele- 
phone directory name or otherwise. 

b. The telephone traffic diagram is prepared at each switch- 
board by the wire chief or chief operator, assisted by the 
operator on duty, from information received over the wire 
system and shows such circuits only as are available for 
traffic. Its purpose Is to indicate to the operatoi^ the most 
direct routing for a call to any other central in the system 
and to show alternate routings in case the direct routing is 
busy or out of order. For this purpose it often includes 
connecting telephone systems of other higher, lower, and 
adjacent units. It must be corrected continuously as 
changes occur and expanded as information is obtained. An 
example of a telephone traffic diagram is shown in figure 105. 

I 224. Records. — ^At each switching central such records cov- 
ering Its operation are kept as required by the signal or 
communication officer. These records may include a station 
log and a test and trouble record (pars. 225 and 235) . 

■ 225. Station Log. — ^T he station log is kept by the switch- 
board operator on duty imder the supervision of the chief 
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operator. A simple form for a station log, illustrated in 
figure 96, contains the followii^ information: 

Directory name of station to which it applies. 

Location, date, and hour station opened and closed. 
Schedule of operators. 

Drop and circuit number. 

Time service opened and closed on each circuit. 

Time of interruptions to service. 

Remarks (nature of trouble, etc.). 

In small switching centrals this form Is not leciuired. 

■ 226. Reports to Message Center. — The operating person- 
nel ^fceeps the message center continuously informed of tele- 
phone communication available to other centrals in the 
system. Interruptions and changes are likewise reported 
promptly to the message center. 

Section IV 

FIELD TELEGRAPH SETS AND STATIONS 

■ 237. Circuits. — Telegraph circuits used in field wire sys- 
tems are usually obtained by simplexlng existing telephone 
circuits (par. 216) . Where the tactical situation Is such that 
hostile Interception is unlikely and proper operating pre- 
cautions are taken, the earth may be used as a return circuit. 
The telegraph terminal on the repeating coll or switchboard 
at each end of the circuit is connected to one line binding 
post of the telegraph instrument. This is the telegraph leg 
and may be either a single conductor or a twisted pair field 
wire with both conductors in parallel. Hie other line binding 
post of the telegraph set at a terminal station is grounded. 
Where a good ground connection cannot be obtained (par. 
228) , and a second telephone circuit can be slmplexed, a 
phantom circuit may be used (par. 217>. 

■ 228. Groutu) Connection. — ^A good low-resistance ground 
connection usually is necessary for each terminal station not 
only to insure sufficient operatii^ current, but also to prevent 
interference with neighboring telegraph circuits. It is al- 
most always possible to obtain a good ground by proceeding 
as follows: 

a. Drive a metal ground rod about 2 feet In length well 
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into the ground where it Is moist. Use a longer rod if one 
is necessary and available. Usually the ground near the 
roots of a shrub, cactus, or other vegetation is moist. The 
ground* rod, or a Jong spike, may be driven into the roots 
proper. If only dry ground is available, wet it thoroughly and 
pack it down arcund the rod. 

b. Use a separate ground for each telegraph set or other 
equipment and keep separate grounds at least 15 feet apart'. 

c. Use two or more ground rods at least 15 feet apart con- 
nected together for a single set If one ground rod will not 
suffice. 

d. Keep the wire leading from the ground rod to the set 
reasonably short, but do not hesitate to use a wire several 
hundred yards long If necessary to reach moist ground, such 
as a stream bed. 

■ 229. Bridcino Simplexed CiRctnrs Aaouun a Switchboard. — 
When a telephone circuit which is to be slmplexed for tele- 
graph passes through an Intermediate telephone central at 
which no telegraph set is to be located it is necessary to 
make the simplex circuit continuous by bridging it around 
the telephone switchboard by means of repeating coils (par. 
170a). 

■ 230. Telegraph Way Stations. — ^Intermediate stations lo- 
cated between the terminal stations on a telegraph circuit arc 
called the telegraph way stations. The connections which 
may be made at the way station are shown in paragraph 170c. 

■ 231. Types of Field Telegraph Sets. — The telegraphs in 
common use on field wire systems are the telegraph sets 
T(j:- 5-A and TG^, the older buzzcrphone EE-l-A, and tele- 
typewriters. The sets differ from commercial Morse tele- 
graph equipment, in that no soxmders are used. Instead, the 
telegraph operators wear headphones and hear a sharp tone 
whenever local or distant keys of telegraph sets on a cir- 
cuit are depressed. Operation and procedure are therefore 
similar to a break-in radiotelegraph circuit. For descriptions 
of the TG-5-A, see paragraph 4 of appendix I, which also 
Includes appropriate reference for the other telegraph sets. 
(See paragraphs 180b and 181 for references to teletype- 
writers.) 
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■ 232. Establishing Telegraph Communication. — a. On long 
telegraph circuits where good ground connections cannot be 
obtained, some difBculty may be experienced in establishing 
communication because the operator at one station may not 
know when the distant operator is on the line and attempting 
to transmit or receive signals, and therefore a definite pro- 
cedure should be prescribed by the unit signal or communica- 
tion officer. If telephone communication with the distant 
operator is possible, one operator should call the other by 
telephone and indicate that he la ready to operate and that 
he will attempt to establish communication by telegraph. 

b. When no other means of communication is available, it 
will be necessary for each operator to adjust his instrument 
for most sensitive operation, connect it to the line, and al- 
ternately listen and transmit until he succeeds in communi- 
cating with the distant operator. A definite time should be 
prescribed the unit signal or communication officer for be- 
ginning telegraphic communication to facilitate establishing 
the net. 

■ 233. Telegraph Operating Procedure and Records. — Sta- 
tion records and operating procedure for military manual 
field telegraph sets generally are the same as for radio, in- 
cluding the use of the International Morse Code. (See ch. 
5 and TM 11-454.) 

Section V 

MAINTENANCE OF FIELD WIRE SYSTEMS 

■ 234. General. — a. Maintenance of a field wire system in- 
cludes the prevention, detection, localization, and correction 
of trouble in the system. Trouble may be prevented to a 
large extent by the following actions: 

(1) Routing of wire lines and locating of centrals and 
stations so as to avoid hostile artillery fire and aerial bombing 
as far as practicable, and to protect the lines and equipment 
from injury by friendly troops and traffic. 

(2) Careful handling of wire equipment and its protection 
from moisture while in storage, in transit, and after it is 
installed. 

(3) Training of all operating and using personnel In the 
proper use and care of wire equipment. 
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(4) Conference between signal and communication officers 
with reference to the location of Wire lines. 

b. Trouble that occurs on field wire systems is of two 
classes: that which causes an interruption to service, and 
that which is located and cleared before an interruption to 
service occurs. Most trouble may be kept in the latter class 
by an alert maintenance crew making proper routine tests. 
When trouble occurs it is located and cleared as soon a.s pos- 
sible by methodical locating procedure and proper repair or 
replacement of equipment. All trouUe, whether detected by 
operating and maintenance personnel or reported by users, 
is recorded and followed up until cleared. Clearing of trouble 
on wire lines is facilitated by the establishment of test sta- 
tions at important junctions and at points near which trouble 
is anticipated. 

■ 235. RotmNE Tests. — a. The frequency with which rou- 
tine tests of circuits and equipment should be made varies 
and is determined by the natxue and importance of the cir- 
cuits, type of equipment and Its manner of installation, 
amount of traffic being handled, and amount of trouble being 
eaperienced. The frequency of these tests is prescribed by 
the signal or communication officer. All local and trunk cir- 
cuits and the operating equipment connected to them or 
iised in their operation are Included in these tests. In gen- 
eral, circuits that are kept busy do not require as frequent 
routine tests as those that are seldom used. Communication 
is never interrupted to make a routine test, as a busy circuit 
obviously indicates that it is not in trouble. Circuits that 
have been busy and suddenly become idle are Edways tested 
at the first opportunity by the switchboard operator. 

b. The routine tests of trunk circuits ordinarily are made 
by the wire chief, although they may be made by the switch- 
board operator if it does not interfere with the prompt han- 
dling of traffic. The test includes a check to see that each 
switchboard can be signaled from the other over all circuits 
between them, and that the voice transmission in each direc- 
tion over the circuits its clear and satisfactory. 

c. The routine tests of local circuits are ordinarily made 
by sending to the local telephone a maintenance man who 
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tests back to the wire chief or switchboard operator. The 
test Includes a check that the switchboard can be signaled 
from the telephone and vice versa, and that the voice trans- 
mission in both directions over the circuit is satisfactory. In 
cases where it is impracticable to send a man to the local 
telephone, as might happen In the case of a long circuit, the 
user is called and requested to malM the test. Ordinarily, 
however, users are not disturbed in making routine tests of 
local circuits. 

d. A record of installation time, tests made, and troubles 
found or reported on trunk circuits, is kept by the wire chief 
at each switching central on a form such as illustrated in 
figure 97. Information included comprises — 

Directory name of station to which It applies. 

Location, date, and hour station opened and closed. 

Schedule of assistant wire chiefs. 

Notation of time Interval between routine tests. 

Drop and circuit numbois. 

Time lines connected to switchboard. 

Time service was opened on particular line. 

Time of Interruptions to service, with notation of per- 
sonnel clearing trouble. 

Time service terminated on particular line. 

Remarks (nature of trouble, etc.). 

■ 236. Circuit Troubles. — a. Cftaracfer,— Trouble on a field 
wire circuit is indicated when it is impossible to signal or be 
signaled, when it Is impossible to hear or be heard, or when 
the transmission is weak or is interfered with by noise on 
the circuit or crosstalk from other circuits. A knowledge of 
the various troubles and the manner in which they affect 
transmission will materially aid in localizing the troubles 
when they occur. 

b. Cause . — ^The trouble may occur either in the line wire 
Itself or in the operating equipment attached to it, and will 
usually be found to be the result of an open circuit, a short 
circuit, a grounded circuit, or a crossed circuit at one or more 
points in the circuit. 

Cl) The open circuit or “open” is a break or cut in the 
conductor, either on one or both sides of the circuit. 
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Figube 97. — ^Installation, test, and trouble record. 
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(2) The short circuit or “short” is caused by electrical 
contact between the two conductors of a circuit. It may be 
the result of bruised or stripped insulation which either per- 
mits the bare wires to touch each other or permits them to 
conduct electricity from one to the other when wet. 

(3) The grounded circuit or “ground” occurs when there 
Is an electrical path to earUi from one or both conductors of 
the circuit. It also may be the result of bruised or stripped 
insulation or a poorly taped splice where the wire is lying 
on the ground. The effects of grounds will be most pro- 
nounced in wet or damp weather. 

<4) The crossed circtiit or “cross” is caused by electrical 
contact between conductors of two adjacent circuits, and is 
in reality a short circuit between a conductor of one circuit 
and a conductor of another. 

c. Effects on telephone transmission. — (1) An open will 
interrupt telephone commimication completely. However, a 
partial open, such as results from a poorly made splice or 
a loose contact which Introduces a high resistance in the 
circuit, may not destroy commimication completely, but the 
transmission will be weak and probably noisy. 

(2) A heavy or low resistance short will interrupt telephone 
communication completely. A partial or high resistance 
short will result in weakened transmission. 

(3) A ground on both sides of a circuit will produce an 
effect similar to that of a short described in (2) above. A 
ground on only one side of a circuit will not usually interrupt 
telephone communication, but may produce hum or noise in 
the circuit. 

(4) A cross is likely to result in crosstalk or interference 
between the two circuits involved which may or may not be 
sufficient to render the separate conversations unintelligible. 

d. Effects on simplex telegraph operation . — ^It will be ob- 
served that a simplex telegraph channel may continue opera- 
tive under certain trouble conditions which render the phys- 
ical circuit on which it is superimposed Inoperative for 
telephone communication, thus emphasizing again the 
value of the simplex telegraph channel. For example, the 
simplex telegraph circuit will work, or may be made to work, 
by the addition of battery in the case of. the telegraph set 
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TG-5 or TG-5-A even though one side of the physical circuit 
is open; a short on the physical circuit will not affect the 
telegraph channel adversely; an accidental ground on one 
or both sides of the physical circuit will not render the tele- 
graph channel inoperative generally unless the ground is of 
unusually low resistance; a cross is not likely to interfere with 
the telegraph channel unless both of the circuits involved in 
the cross are simplexed, and even then does not necessarily 
render the telegraph channels inoperative. 

■ 237. Equipment Used fob Testing. — T he nature of the 
trouble on a field wire circuit or in operating equipment can 
be determined with any of the following equipment in the 
manner described for each: 

a. Field telephones. — Any field telephone may be used for 
testing line or equipment circuits. For convenience in mak- 
ing tests the telephone is equipped with a pair of test leads 
made of lamp cord, field wire, or other flexible twisted pair 
wire about 3 feet in length. A test clip is soldered to one 
end of each conductor, and if stranded wire is used the other 
end which is to be connected to the line terminal of the 
telephone is soldered lightly to hold the strands together and 
prevent accidental short circuits at the telephone terminals. 
The following tests may be made: 

(1) Test for an open . — Connect the ends of the circuit to 
the line terminals of the test telephone and turn the generator 
crank rapidly. If the generator crank turns quite freely 
without any drag on it the circuit is probably open. 

(2) Test for a short. — ^With the telephone connected as 
above, if the generator turns quite hard, as if a drag had been 
placed on It, the circuit is probably short-circuited or 
grounded on both sides. 

(3) Test for a ground . — Connect one side of the circuit to 
one line terminal of the telephone, and connect the other 
line terminal of the telephone to ground. If there is a ground 
on that side of the circuit, the generator will turn hard as in 
the case of a short. Test the oth^ side of the circuit in a 
similar manner. 

(4) Test for a cross. — Connect one side of the circuit to 
one line terminal of the telephone and the other line terminal 
of the telephone to the conductor with which the circuit may 
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be crossed. If there is a cross the generator will turn hard 
as in the case of a short circuit. Test each side of the circuit 
in a similar manner with juiy conductor with which it might 
be crossed. 

b. Test sets EE-65-A and EE~€5.~The test sets EJE-65-A 
and KE-65 are compact wire chip’s testing equipment for 




use in the field or in central office installations. The test 
set EE-65-A is illustrated in figure 98. In addition to means 
for ringing and talking on field wire systems, both test sets 
have provisions for the usual measurements required for 
analysis of faulty line operation. These include tests for 
continuity, opens, shorts, grounds, and other more specialized 
applications such as determinations of line capacitance and 
leakage. The principal differences between the two test sets 
are that the EE-65-A has the more sensitive voltmeter and 
has no telephone handset included with the instrument. For 
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a complete description and circuit diagrams of the test sets 
EE-65-A and EE-65, see TM. 11-361. 

C. Voltmeter and battery (fig. 99) . — simple arrangement 
for testing equipment circuits consists of a voltmeter and 
battery connected in series and equipped with wire leads. 
The terminals of the wire leads may be fitted either with 
test clips or short lengths of stiff copper wire for convenience 
in making contacts with the equipment circuits. This appa- 
ratus is suitable for making following tests: 




9d. — Voltmeter and battery for use in testing circuits. 



(1) Test for a complete circuit. — Connect the test leads to 
the ends of the circuit to be tested. If the circuit is complete 
the voltmeter needle will indicate a reading. 

(2) Test for an open. — Connect the test leads to the ends 
of the circuit to be tested. If the circuit is open, the volt- 
meter needle will not indicate a reading. 

(3) Test for a short. — Connect the test leads to the ends 
of the circuit to be tested. Open the other end of the circuit. 
If a short circuit exists, the results noted will be the same as 
for a complete circuit ((1) above). 

(4) Test for a ground. — Connect one test lead to the cir- 
cuit to be tested. Connect the other test lead to ground. If 
the circuit is grounded, the results noted Will be the same as 
for a complete circuit ((1) above). 

(5) Test for a cross. — Connect one test lead to the circuit 
to be tested. Connect the other test lead to the circuit with 
which the circuit to be tested Is believed to be crossed. If 
one is crossed with the otiier. the results noted will be the 
same as for a complete circuit ((1) above). 
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d. Receiver and battery (fig. ioo>.— A telephone switch- 
board receiver connected in series with a battery and fitted 
with leads may also be used for testing. The terminals of 
the test leads may be either test clips or short lengths of stiff 
copper wire. The apparatus Is suitable for making the tests 




Figurb 100.— Receiver and battery connected lor use In testing 
circuits. 



outlined for the voltmeter and battery in c above. However, 
a click In the receiver instead of a reading indicates a com- 
plete circuit. A failure to obtain a distinct click on complet- 
ing the circuit Indicates an open circuit. 

■ 238. Locating and Clearing Troitble. — a. General localising 
of trouble . — When trouble is detected or reported on a cir- 
cuit, the first step is to determine whether It is in the line 
wire itself or in the operating equipment. If the line wire is 
cleared from the terminal equipment at the terminal strip, 
tests made from that point toward the switchboard show no 
trouble in the operating equipment, the trouble may be 
assumed to be either in the line wire itself or in the operating 
equipment at the distant end. This Is verified by connecting 
the test equipment to the line and testing toward the distant 
end of the circuit. Trouble on a trunk circuit may be still 
further localized, providing an additional good circuit is 
available, by requesting the wire chief at the distant end to 
clear the faulty circuit from the operating equipment at that 
end. The circuit is then tested again for an open with the 
distant ends of the circuit open, and for a complete circuit 
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with the distant ends of Uie circuit connected together. If 
the trouble is in the line wire itself it will appear upon making 
these tests, and it is located and cleared as described in d 
below. If these tests show the line wires to be good, the 
trouble is in the operating equipment at the distant end and 
the wire chief there is so notified and requested to clear the 
trouble and reconnect the circuit. 

b. Short local circuit in trouble. — ^If, upon making the first 
test described in a above at the terminal strips, the trouble 
is found to be toward the user’s telephone, the circuit is recon- 
nected and a trouble man dispatched with a serviceable tele- 
phone to the user’s instrument. On his way he inspects the 
circuit for visible sources of trouble and repairs any that he 
finds. He then makes a rin^ng and talking test with the 
user’s telephone. If he cannot signal the operator with it, 
he replaces the local instrument with his own instrument 
and repeats the test. If he can now signal and converse with 
the operator, the trouble was in the local telephone which Is 
either repaired or replaced by him. If he cannot signal the 
operator, the trouble is probably in the local line circuit, and 
he first tests for a short and an open circuit, then tests for a 
grounded circuit, and, if ai^licable, tests for a cross with 
another circuit. If trouble is located in the line wire, he 
works back toward the switching central, making a careful 
inspection of the line wire, paying especial attention to splices 
and other doubtful points over its entire length. If the fault 
is located, he repairs it and notifies the user that the service 
is again available. If careful inspection does not readily 
disclose the fault, time may be saved by running a new circuit. 
This circuit is then connected Into the switchboard, the local 
telephone connected at the md of the circuit, and the new 
installation tested. 

c. Trunk circuit or long local circuit in trouble. — (1) If the 
tests described In a above determine that the trouble is in 
the line wire of a trunk circuit or in a long local circuit, the 
wire chief determines as accurately as his instruments permit 
the nature and approximate location of the trouble. This 
will facilitate the testing and materially shorten the time 
required to locate and clear the trouble. 

(2) The circuit is then connected to a test telephone at the 
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switchboard terminal strip or left connected into the switch- 
board if there is not sufficient maintenance personnel avail- 
able to man the test telephone. A lineman is then sent out 
on the line with a test telephone to test methodically from 
various points back to the man at the switchboard terminal 
strip or to the switchboard operator. Starting from the 
switchboard terminal strip, he carefully examines the circuit 
as he proceeds, particularly scrutinizing the insulation, splices, 
underground and overhead road crossings, and places where 
the wire has been passed over or pulled out of place by traffic. 
Fouled insulation, poor splices, and other evidences of possible 
trouble are repaired and the circuit tested in order to deter- 
mine if the trouble has been cleared. If no such points of 
obvious trouble are found, the lineman bridges his telephone 
across the circuit at intervals and tests. 

(3) If testing the defective circuit for an open, he connects 
the test telephone across the circuit without opening it. If 
testing for a ground or a short, he opens the circuit and then 
tests in both directions. Before opening the circuit however, 
he connects his telephone to It with the test clips and attempts 
to communicate In either direction as there is a possibility 
that the trouble has been cleared in the meantime by other 
personnel. In case it is necessary to open the circuit, it is 
opened at a splice or at a test station if practicable. After 
making each test the circuit is reconditioned by taping wher- 
ever a test clip has been connected to it, or by splicing and 
taping wherever the wire was cut. 

(4) Upon making each test the lineman himself can deter- 
mine whether the circuit is good between his location and 
the central by his ability to ring and talk to the man at the 
switchboard terminal strip or the operator. If any test to- 
ward his own central is successful, the fault still lies beyond 
in the direction of the distant central and the lineman con- 
tinues to work in that direction. If he is unsuccessful In 
reaching his own central during any test, he has passed the 
fault and therefore works Iwck over the circuit, reducing the 
distance between successive tests to about one half. By fol- 
lowing this procedure the fault Is located between two points 
a short distance apart. This section of the line is then care- 
fully inspected until the actual fault is located. It is then 
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repaired by splicing, by cuttii^ out and replacing the faulty 
section, or by simply taping as required, 

(5) A defective circuit may have more than one fault. 
These may be of the same nature or different. It is essential 
that the lineman, after clearing each case of trouble, test the 
circuit in both directions to Insure that it is in order. If 
trouble still exists he continues his inspection until all trouble 
has been located and cleared. 

(6) The time consumed in splicing a circuit after each test 
for a shirt or ground is considerable, and will seriously delay 
the ultimate locating of a fault if such tests are made at too 
frequent intervals along the circuit when first starting out. 
Furthermore, a visual inspection of the circuit by the lineman 
as he progresses along its route will frequently disclose the 
fault. A knowledge of the geographic location of a circuit will 
aid the wire chief In predicting the probable location of a 
fault, having determined its nature. He may direct the line- 
man to make tests from the vicinity of such points or may 
specify the approximate interval for making tests. A good 
rule is to test each time a portion of the circuit has been 
passed which could not be visually inspected. 

d. Removing trouble . — ^In repairing a circuit in the field, 
speed In restoring service comes first and proper technique 
in splicing next. When repairing a break in a line, communi- 
cation is first restored by completing the square knot in each 
wire. Then while the bare wires are kept separated to 
prevent a short circuit, the splice is completed and taped. 
A valuable addition to the equipment of a lineman con- 
sists of two short pieces of wire about 3 feet in length with 
test clip.s on each end. These jumper wires are used to 
bridge a break during the construction of a splice, thus 
keeping the circuit in operation. In using jumper wires, care 
Is taken that a short circuit is not caused while splicing. In 
locating trouble, linemen, preferably from the unit originally 
constructing the line, are sent out from each end of the cir- 
cuit and work toward each other. The wire chiefs at both 
ends are responsible that it is cleared, regardless of where 
the trouble was first discovered. In addition to pliers, tape, 
and test telephone, each lineman carries a 50-foot coil of 
field wire with which to repair defective sections. 
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e. Trouble in local operating equipment . — If the trouble 
was originally determined to be toward the operating equip- 
ment at the central, it may be localized by opening the 
circuit at various places such as the line terminals, fuses, 
protectors, etc., and the tests repeated. Terminal strips and 
connections are inspected carefully for “shorts," “opens," and 
“crosses.” If the trouble is in the equipment itself it can be 
located by a rigid system of testing such as prescribed for 
that specific piece of equipment elsewhere in this manual 
or in the Technical Manuals relating thereto. In the case 
of a faulty unit in a switchboard, its use should be dis- 
continued and the circuit transferred to a spare unit until 
repair or replacement can be made. 

■ 239. Operation of Test Statioi«5 (pars. 174 and 200). — a. 
The personnel at a test station may consist of one or more 
linemen as the situation requires. When the talking range 
will not be affected adversely, a test telephone may be kept 
bridged across a circuit, usually the lowest numbered tele- 
phone circuit passing through the test station, or a special 
circuit ending at the test station may be temporarily reserved 
for test purposes. The personnel on duty at the test sta- 
tion is instructed to answer prearranged signals only, usu- 
ally three short rings. When answering this prearranged 
signal, the test station personnel states the name of the 
test station. The test station personnel is then instructed 
as to patching, testing, or repairing circuits, as the situation 
requires. 

b. Test station personnel keeps informed constantly as to 
the serviceability of the circuit across which the test tele- 
phone is bridged by listening for the normal signaling and 
conversation that is passed over the circuit. If the circuit 
becomes idle it is tested promptly, and frequently thereafter. 
If these tests show the test circuit to be in trouble, the 
test telephone is bridged across another circuit and a report 
made to the switchboard operator or the wire chief. 

c. Locating and clearing trouble on defective circuits which 
pass through test stations manned by linemen is facilitated 
by the fact that the wire chief can call each successive test 
station and quickly determine the faulty section. The near- 
est test station can then be directed to dispatch a lineman to 
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locate and clear the trouble. In the meantime serviceable 
sections may be patched as described in paragraph 240. A 
copy of the circuit diagram and line route map indicating all 
circuits passing through or terminatii^ is kept posted at each 
test station. 

■ 240. Patching Circuits at Test Stations. — a. The patching 
of circuits at test stations frequently results in maintaining 
communication between centrals over these patched circuits 
during the locating and clearing of trouble on the defective 
sections ol the original circuits. U this patching were not 
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done, communication would be interrupted until the trouble 
had been cleared. The example in b below illustrates how 
patching may be used advantageously. 

b. Assume that two switching ctmtrals are connected by 
three circuits, all of which pass through two test stations as 
shown In figure 101. The telephone switchboard operator at 
MAGIC reports to the MAGIC wire chief that circuits 102 
and 103 to MAYTIME are out of order. The wire chief at 
MAGIC tests these two circuits. With the aid of a service- 
able circuit to his test stations, he finds that the trouble on 
the 102 circuit lies in section 202, between test station A and 
test station B, and that the trouble on the 103 circuit lies in 
section 303 between test station B and MAYTIME. He then 
instructs the lineman at B to connect circuit 203 to circuit 
302, and circuit 202 to circuit 303. This gives Immediately 
one serviceable built-up circuit from MAGIC to MAYTIME 
in addition to the 101-201-301 circuit. The MAGIC wire 
chief informs the lineman at A and the MAYTIME wire chief 
of the changes made at B so that all circuit diagrams can be 
temporarily changed accordingly. When the interrupted 
circuits have been repaired the wire chief is notified. Upon 
Instructions from him the original connections are restored 
during an interval between busy periods, and all concerned 
are notified to this effect. 
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B 241. Patrolling Wire Lines. — In shelled areas or where 
wire lines are subject to frequent damage from other causes, 
periodic testing from designated points is supplemented by 
patrolling the sections most subject to damage. Whenever 
possible, the personnel that have constructed a given section 
are also assigned the mission of patrolling that section. 
Wire patrols to be effective must carefully inspect every foot 
of the wire in the sections they cover, using a wire pike or an 
Improvised wire guide made by fastening a bridle ring to a 
hand grip. Wire patrols repair trouble whenever found. 
They replace doubtful splices or sections of the line, tape 
abrasions In Insulation, and Improve the construction. 

B 242. Testing Field Wire on Reels. — All Insulated wire is 
carefuDy reconditioned after use, as follows: 

a. Mount an empty reel and the reel containing the wire 
to be tested, so that the wire may be wound from the full 
reel on to the empty reel. 

b. Pass the end of the wire through the hole provided near 
the drum of the empty reel and secure it so that the end 
will protrude from the side of the reel This end must be 
free for use In future testing. 

c. Station an experienced man between the reels to exam- 
ine the wire carefully as It is slowly wound on to the empty 
reel. Cover with tape each abrasion or break in the insula- 
tion. If only the braid is broken, apply two layers of friction 
tape. If the bare wire is exposed, remove the ragged portions 
of insulation and cover the wire with two layers of rubber 
tape and two layers of friction tape as described in para- 
graph 187b. Carefully splice breaks in the conductor. Un- 
tape and examine each old splice: If the splice is poorly 
made, cut it out and splice the wire properly. If the insula- 
tion has been damaged over a long section of the wire, or if 
there are several splices very dose together, cut out the 
faulty section. 

d. After each splice, and also when all the wire of a reel is 
completely repaired, test the wire on the reel being filled for 
an open circuit or a short circuit between the two wires. 
These tests may be made by any of the equipment described 
in paragraph 236. 
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■ 243. I^ANSPORTATION OP Wl»B EQUIPMENT IN PlELD. — a. Op- 

erating egV'W’^^t . — Operating equipment is comparatively 
delicate and its serviceability is governed to a great extent 
by care In methods of packing It for transportation. Operat- 
ing equipment is packed and loaded in such manner as to 
protect it from — 

(1) Dust and dirt. 

(2) Weather. 

<3) Shocks of the road. 

(4) Injury from other articles loaded in the same vehicle. 

b. Telephones . — Field telephones are carried in pack chests 
when these are provided. Handsets and cords are always 
placed neatly in their proper compartments, hook switches 
and removable generator cranks placed inside the cases, and 
carrying cases closed and locked or strapped. Special care 
must be taken to keep push buttons or butterfly switches on 
telephone handsets in the “off” or undeflected position to 
prevent useless drain on batteries. 

c. Switchboards . — Monocord switchboards with cable and 
switchboard terminal strip attached are packed in a pack 
chest separate from telephones. Before placing In the pack 
chest the switchboards are placed in their carrying cases with 
shutters locked and cable neatly coiled. 

d. Repeating coils, loading cods, terminal strips, spare bat- 
teries, and spare parts . — These are carried in the pack chests 
provided, packed in such manner as to prevent Injury to them- 
selves or other equipment in the same chest. 

e. Telegraph and bueecrphone sets.— When pack chests are 
available it is desirable to use them; for packing this equip- 
ment as loads that are more compact Eind easily handled 
result from their use. The cases of buzzerphones are of more 
sturdy construction and they may be packed outside of special 
pack chests without danger o£ injury, 

f. Wire . — ^The principal precaution necessary in transport- 
ing wire is that the metal drums or commercial spools should 
not be dropped from vehicles or handled in such a maimer 
as to injure or bend them and thereby make difBcult their 
refilling and use. The wire should be protected from crushing 
or abrasion from other objects transported with the reels. 
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SIGNAL SUPPLY 

■ 244. General. — ^Por general information regarding supply, 
see FM 100-10. 

a. Signal supply is conveniently discussed in terms of the 
division and the supply duties of the division signal ofiBcer. 
Signal supply of corps troops is effected by the same methods 
as are employed in the division, the duties of the corps signal 
officer in this respect being analogous to those of the division 
signal officer. Signal supply for army troops and GHQ troops 
is accomplished in a similar manner. See paragraph 254 for 
signal supply of air force troops. 

b. Responsibilities of commanders for signal supply of their 
troops are the same as for other supply. The principal supply 
duties of a division signal officer are given in paragraph 12 
and the most important publications relating to signal supply 
are included in appendix XL. 

fl 245. Classification. — All items of signal communication 
equipment, except pyrotechnics and pyrotechnic projectors, 
are classed as signal supplies. These excepted items are ord- • 
nance property and are handled through ordnance channels. 
All signal supplies issued to division units are normally class II 
and the methods of procurement described below are based 
on this premise. Some signal supplies properly fall into 
class IV. Special materials for cable, pole, and trench line 
construction, and for radio and other installations not usual 
within the division fall into this latter classification. Such 
materials are commonly used by Signal Corps troops or corps 
and higher echelons, and occasionally by troops of other arms. 
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■ 246. Division Personnel. — ^The supply officer of the division 
signal company or troop is the principal supply assistant of 
the division signal officer. The supply and transportation 
personnel and facilities of the company or troop are utilized 
for division as well as for company or troop supply purposes. 
Supply officers of all division units may deal directly with the 
division signal officer on signal supply matters within the 
limits of policies prescribed by the commanders concerned. 

■ 247. Mbihod. — The impulse for signal, like other supplies, 
is from rear to front. Any expediency which can be adopted 
to expedite supply, particularly in the theater of operations, 
should be vigorously enforced. To reduce formal paper work, 
full advantage should be taken of provisions of AR 35-6540, 
which authorize the exchange of serviceable for unserviceable 
articles. In the theater of operations, radio and telegraphic 
messages, or, in an emergency, even oral or telephonic mes- 
sages, may suffice for requi.sitions. In such case, an explana- 
tion of the need for such articles may be required by the 
approving authority, especially when the articles requested 
are in excess of T/BA allowances. The supply approval deci- 
sion should be based upon a careful consideration of the 
expressed need for supplies in contradiction to any special 
formal allowance. Stocks available and priority of need are 
the main controlling features. 

a. Normal requisitions are reduced to a single request by 
the consolidation of needs within any unit. Emergency 
requisitions may be submitted at any time. A requisition or 
request for supplies which has been accepted by a higher 
office must be followed up vigorously to see that every effort 
is made to secure them, and that any action taken or results 
obtained Is transmitted to the requesting authority. Hence, 
no unit should duplicate on later requisition Items previously 
sequested unless they have been informed that such items 
have been stricken from the original requisition. 

b. Requisitions or requests are submitted to the division 
signal officer by the unit supply officer. Each requisition 
includes the consolidated needs of the unit. A signal com- 
pany or troop submits requisitions or requests the same as 
any other unit. 

c. Requisitions or requests should be for supplies within 
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established T/BA unless justification for the additional needs 
is included. It is understood no requisition is submitted by 
any unit when its supply oflBcer could furnish the material 
from some excess source available to him. 

d. Using standard nomenclature as listed in T/BA or the 
Signal Corps General Catalog expedites supply, 

e. When an article has been lost, destroyed, or damaged 
other than by fair wear and tear, a request for replacement, 
accompanied by the responsible officer's certificate that the 
article is in the process of survey, will suffice for a replace- 
ment requisition. 

/. The division signal officer — 

(1) Edits all requisitions for quantity, authenticity, and 
nomenclature, and takes action relative to the supply thereof. 

(2) If any needs can be met by using supplies on hand in 
the division signal company or troop or in other units in 
excess of their reasonable requirements, authorizes issues of 
such supplies. 

(3) Prepares one consolidated requisition for the unfilled 
signal supply needs of the entire division. No requisition 
should Include articles of different classes. 

(4) When necessary, obtains the approval of the division 
commander and forwards the requisition in accordance with 
instructions of higher authority, usually through the corps 
signal officer to the army signal officer. 

(5) Informs unit commanders of the action taken on requi- 
sitions submitted by their units. 

■ 248. Receipt, — Signal supplies are received by the division 
at army supply points either in response to requisitions of 
the division signal officer or in the form of credits allocated 
to the division by the army signal officer. In the case of 
credits, the division signal officer may reallocate these to units 
of the division. This procedure, when it can be followed, 
expedites supply and reduces the necessity for requisitions 
being submitted through higher channels. The division sig- 
nal officer takes control of supplies when they are issued at 
the army supply point. 

■ 249. Transportation. — T he division signal officer notifies 
unit supply officers when and where to send transportation 
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for signal supplies. Usually ■units send their transporta- 
tion to the signal supply dump. When drawing against 
credits, an informal request for the items desired, signed 
by the unit supply officer, should accompany the transporta- 
tion. In the combat zone where accountability is suspended, 
the supply officer includes on his receipt for the property 
a notation of the organization and purpose, or ■work, for 
which the supplies or materials are to be used. When unit 
transportation is not available, cargo vehicles available to the 
division commander are used to deliver supplies to the subor- 
dinate units. In an emergency, the division commander may 
direct the use of transportation of the signal company or 
troop for this purpose. When possible, supplies are delivered 
to unit distributing points where supply officers make any 
additional distribution which may be desired. 

■ 250. Signal Unit Supplies. — The quantities of signal sup- 
plies authorized for the division signal company and troop 
are the minimum necessary for their proper functions, and 
the use of those supplies to meet the needs of other units is 
not normal. However, in unusual situations, emergency needs 
of lower units are balanced by the signal officer against those 
of the signal company or troop, and if necessary, are met to 
some extent from those supplies. In such cases immediate 
action is Initiated to replenish the supplies so Issued. To re- 
lease the train of the division signal company or troop for its 
combat mission, it is necessary to dump some or all of the 
unit supplies at a point convenient to the unit. This point 
is located near the division commsmd post. 

■ 251. Storage Batteries.— <i. In imits not equipped with 
charging sets, the storage batteries authorized solely for use 
with communication equipment are serviced by the division 
signal company or troop. 

b. The division signal officer provides for the collection, 
charging, and distribution of these batteries. Batteries 
should always be fully charged before the beginning of a 
tactical operation. 

c. The charging and maintenance of storage batteries in- 
stalled in a vehicle and used jointly in the operation of the 
vehicle and of signal equipment Installed therein Is the re- 
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sponsibility of the arm or service charged by AR 850-15 with 
the maintenance of the vehicle. 

d. For further details, see IM 11-430. 

■ 252. Pigeons. — Rgeons are distributed as prescribed in 
paragraph 92a. 

■ 253. Repair ot Equipmemt. — ^Whlle much of the ’signal 
equipment issued is simple and usually needs only minor 
mechanical or electrical repair, other items are Inherently as 
delicate as precision Instruments and require the attention of 
expert repairmen. The att^npted repair of the latter equip- 
ment by an incapable repairman often results in greater 
damage to the equipment. The Signal Corps General Cata- 
log and Technical Manuals provide guides to the repairs 
which should be attempted in the field. Repairs are accom- 
plished as follows: 

a. The extent to which repairs are permitted in any unit is 
determined by the commander of the unit after the receipt 
of advice from the division signal officer. This determination 
is made only after a consideration of the tools and testing 
equipment available in the unit and of the capabilities ot 
available personnel. 

2). Using units habitually replace unserviceable batteries, 
cords, tubes, easily accessible assemblies, nuts, bolts, screws, 
straps, and other simple mechanical parts, 

c. Equipment which is not repaired in lower units is turned 
In for repair or replacement to the division signal company 
or troop which has limited but usually better repair personnel 
and facilities. If needed repairs are beyond the immediate 
capabilities of those units, the signal officer takes immediate 
steps to secure replacement wid forward the unserviceable 
item to the army signal depot or to a mobile repair shop of 
the army signal repair company when the division Is part of 
an army, or disposes of it In accordance with Instructions of 
higher authority when it is not. 

■ 254. Signal Supply for Arbtt Air Forces. — a. Organization 
for supply . — Supply for air force units is described in PM 
100-10. The organization for supply of air force units, which 
is shown graphically in figure 102, follows the chain of ground 
installations rather than the chain of command. The air 
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PicuBS 102. — Flow of supplies In an air force. 



force signal officer is responsible for proper operation of signal 
supply in the air force and the signal officer of each com- 
mand echelon is responsible for assuring himself that signal 
supply requirements of all imits of his echelon are being met 
and for making reports and recommendations for improving 
this service. 

b. Signal supply o.^cers.— Signal Corps officers are provided 
for signal supply down to include the subair base. Down to 
this point, accountability and the process of requisitions and 
shipments of property are maintained. Below the subair 
base, requisitions are informal and property is held on mem- 
orandum receipt. Pull advantage is taken of the exchange 
of property provisions of AH 35-6540. Every authorized pro- 
cedure which will facilitate supply Is followed. 

c. Method. — ^If, in the air force squadron, authorized non- 
expendable property becomes unserviceable through fair 
wear and tear, the squadron supply officer executes an infor- 
mal certificate of fair wear and tear and with an' informal 
requisition for replacement of the equipment submits it to 
the air force distributing point officer. The distributing point 
officer exchanges the unserviceable item for a like serviceable 
item In his stock whenever possible. If he does not have the 
item In stock, he informally requisitions the item from his 
subalr base signal supply officer accompanying the requisition 
with the squadron supply officer’s informal certificate of fair 
wear and tear and also the item when practicable. 
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d. Sowrce . — ^The appropriate section of an air force base 
command serving an air support command is the agency 
charged with maintaining appropriate reserve stocks of signal 
supplies and Issuing them to the signal communication units 
to the extent of allotments provided in the Tables of Basic 
Allowances, in the first instance, and thereafter as replace- 
ments are required. 

e. Expendable and nonexpendable items . — Expendable items 
of signal supplies and equipment will be replaced by the sup- 
ply agency upon presentation to it by the signal or com- 
munication unit concerned a duly executed certificate of ex- 
penditure, listing thereon the expendable items to be replaced. 
Unserviceable expendable and nonexpendable Items will be 
turned in to the signal supply agency accompanied by a duly 
executed certificate of fair wear and tear, and the Items will 
be replaced. The certificate in each Instance will serve as a 
requisition. 

f. Repair of eqaipmcref.— Minor repairs only of signal equip- 
ment, and only within the facilities and means available, will 
be undertaken by signal and communication units. Equip- 
ment in need of repair will be turned In to the signal supply 
agency accompanied by a certificate of fair wear and tear 
and replacement will be furnished. 
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ORDERS, RECORDS. AND REPORTS 

■ 255. References. — For further information on this subject, 
see FTM 101-5 and PM 11—5. 

■ 256. Orders. — Signal communication personnel are re- 
quired to interpret and execute the instructions contained 
in routine and combat orders. (See PM 101-5 for classifi- 
cation of orders and, forms.) 

■ 257. Records and Reports.— -a. Unit journal. — Signal units 
of division and higher headquarters keep a journal during 
operations In the field. The journal is a daybook containing 
briefs of important written and oral messages received and 
sent and notations of periodic reports, orders, and similar 
matters that pertain directly to the signal unit. Copies of 
messages and other data pertaining to the signal unit and 
furnished by it for purposes of Information to sections of 
the unit are not entered in the journal. Communication 
units may keep a similar journal but rarely find it necessary 
to do so. (See form for a signal unit journal in par. 261.) 

b. Circuit diagram . — consolidated circuit diagram is kept 
by signal communication troops of the unit headquarters to 
show the wire system of the unit and those of its subordi- 
nate units. A circuit diagram also serves as a convenient 
method of reporting to the next superior headquarters the 
circuit connections Installed by the subordinate unit. (See 
pars. 167 and 262.) 

c. Line route map . — consolidated line route map is kept 
by signal communication troops of the unit headquarters to 
show the routes of the wire lines of the unit and those of 
its subordinate units. A line route map also serves as a 
practical and convenient method of reporting to the next 
superior headquarters the routes of the wire lines installed 
by the subordinate unit. (See pars. 169 and 263.) 
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d. Disposition . — The signal or communication officer ar- 
ranges for the collection of message center records, switching 
central records, and records of radio and telegraph stations, 
and other operating agencies from each operating agency, at 
frequent or at least daily intervals. (See par. 46d.) Such 
records are useful for the correction of errors, checking on 
operation, or for information for special reports. When of 
no use, they are destroyed. 

M 258. Steps Involved in Each Tactical Operation. — T he 
solution of any situation demanding action requires that cer- 
tain definite steps be taken in a logical sequence. 

a. Mission . — The signal mission is the particular duty re- 
quired of signal communication troops. The commander 
may give his signal or communication officer definite instruc- 
tions as to what signal communication he desires or he may 
restrict the mission of the signal or communication officer by 
directing that only certain agencies be employed. In most 
cases, however, this mission is seldom stated by the com- 
mander. It is more or less routine and is usually deduced 
from the commander's directive to his staff. 

b. Estimate of the signal situation . — ^The signal or commu- 
nication officer makes an estimate of the signal communica- 
tion situation in order to arrive at his recommendations 
concerning the signal activities of the command. He first 
considers his mission; he next considers so much of the 
enemy situation as may affect his commander’s signal com- 
munication; then the tactical decision and so much of the 
friendly situation, including the signal situation, as has a 
bearing on the furnishing of the signal communication de- 
sired for the operation; and last, the several plans open to 
the commander for providing adequate signal communication 
for the contemplated tactical operation. Prom as com- 
plete an analysis of these considerations as time permits, 
the signal or communication officer makes his decision as 
to the recommendations he will make to his commander for 
providing signal communication for the tactical operation 
planned. 

c. Plan . — When time permits, the recommendations are 
submitted to the commander in the form of a plan for signal 
communication. Whether or not the time necessaiy to 
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evolve and obtain approval for a communication plan will be 
available will depend on the tactical situation. In any event 
the steps in evolving the plan are followed whether they are 
transcribed as a formal written order or are issued as an oral 
or dictated order, fragmentary or complete. Whether or not 
the plan is submitted to the commander or to his (S-3) 
depends upon the operating methods of the particular staff. 
Since G-3 (S-3) Is charged with supervision of signal com- 
mimication, it is considered better practice to first submit 
the plan to him. The plan presented will comprise the 
following: 

(1) Paragraph 5 of the field order. (See par. 259a.) 

(2) Time the signal system will be ready for operation. 

(3) Essential service to be provided. 

(4) Signal supply details affecting the plan. 

d. Signal orders . — ^After the commander approves the plan 
for signal commxmlcatlon, the signal or communication officer 
works out the details necessary to put the plan In order form, 
The Instructions to be included in paragraph 5 of the field 
order are submitted to the operations and training section 
of the staff; this section is charged with the preparation of 
the field order. The plan, supplemented by other necessary 
information and instructions, is issued as signal orders. The 
purpose of these orders is to coordinate the establishment of 
the signal system throughout the command and, therefore, 
contain only essential information and necessary instructions 
to accomplish this purpose. By the employment of standing 
operating procedure signal orders may be very brief, indi- 
cating only the deviations or additions to standing operating 
procedure. (See appendix I, PM H-IO.) Signal orders may 
be issued as an annex to formal written field orders, and if 
so issued, that annex is ordinarily called, the signal annex. 
(See par. 259t>.) When It is Impracticable to prepare the 
signal orders in written form, they may be Issued either as a 
dictated or an oral order, complete or fragmentary. If the 
order is Issued orally the ultimate information imparted is 
identical with that contained in the formal written order. 
An operation map indicating points of special Interest to 
'signal, and communication units may be issued as an annex 
to the signal order. This operation map will materially re- 
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duce the size of the written field order and will supplant 
much of the oral signal order. A circuit diagram of the wire 
system may be issued as an annex to the signal order, (See 
example, par. 262.) However, when time does not permit the 
issue of a circuit diagram, fragmentary orders or standing 
opeiating procedure will indicate the circuit connections to 
be made and the circuit digram will be made up after the 
wire system is installed. A line route map may also be issued 
as an annex to the signal order when sufficient time Is avail- 
able to permit thorough reconnaissance, or when it is desired 
to indicate general routes of wire lines. (See example, f«.r. 
263.) However, when time does not permit, fragmentary 
orders may indicate the wire routings or construction per- 
sonnel may select the routing between given points, making 
up the line route map as a record of the route followed. In 
units smaller than a division, the signal orders are normally 
oral or fragmentary, supplemented by such sketches as may 
be necessary. 

e. Supervision . — The responsibility of the commander does 
not end with the issue of orders. Therefore, to secure proper 
compliance by subordinates and to assure himself that plans 
of subordinates are in furtherance of his own orders, the 
commander may direct bis signal or communication officer to 
supervise the execution of the signal orders which have been 
Issued. Supervision is exercised by means of conferences and 
visits. Such conferences have as their object the promotion 
of mutual understanding, the correct interpretation of doubt- 
ful or obscure polnte, and the development of teamwork. 

■ 259. Field Orders. — ^Field orders are issued by the com- 
manders of all tactical organizations for each distinct opera- 
tion. They contain instructions governing all tactical activi- 
ties of the command during the combat operation for which 
the order is issued, including as paragraph 5 the establishment 
of signal communication. 

a. Paragraph 5 of the field order . — This paragraph con- 
tains instructions arranged in lettered subparagraphs and in 
sequence as follows: 

(1) Subparagraph a refers to the signal annex if Issued. 
If signal orders are not Issued as an annex, this subparagraph 
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refers to the index to signal operation Instructions in effect 
for the operation. If reference is made to the annex, fiurther 
reference to signal operation instructions is unnecessary since 
the annex contains a statement indicating what index to 
signal operation instructions Is In effect. Examples: 

C. See Annex No. 3, Signal Orders. 

a. See Index No. 7 to Signal Operation Instructions. 

In addition, important instructions in the annex or in signal 
operations instructions may be repeated in this subparagraph 
to emphasize them. Examples: 

All radio communication is restricted until the hour of 
attack, 044S 14 November. 

Pyrotechnic signal to fire barrage: Signal, ground green star 
cluster, M2Q. 

(2) Subparagraph b announces the Initial locations of the 
command posts of the unit and each of its principal subordi- 
nate combat units, and the axes of signal communication for 
all tactical operations in which a displacement of command 
posts is contemplated. A command post location may be 
expressed in several ways, dependit^ upon the sitiiatlon. It 
may be expressed by stating a definite location or a definite 
position In a column. It may be indicated as being at a 
certain place after a certain hour. It may be shown as clos- 
ing at one location and opening at a new location at the same 
hour. A subordinate combat unit may be directed to report 
the location of its command post when the location cannot 
be predicted. Axes of signal communication are prescribed 
by the higher unit for its principal next subordinate combat 
units, and for itself if not already prescribed by a higher 
unit. Example of subparagraph b for a division field order: 

h. Command posts and axes of signal communication,—^ 
(1) Command posts. 

1st Inf Division: Closes at TWO TAVERNS at 1900 and 
opens at BONNEAUVILLE at the same hour 
1st Infantry: RJ 575-D <.358.2-750.7) after 1800 
2d Infantry: Rj 598-H <359.6-748.7) after 1900 
3d Infantry: To be reported by 2100 
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(2) Axes of signal communication: 

1st Inf Division: RJ 56S-A i360.3~750.1)— CEDAR 
RIDGE {361.3-751.5'i^-NEW OXFORD (.366.2-753.8) 

1st Infantry: RJ 572-B (359.6-752.7)— RJ 524-D 
<.361.2-753.7)— SWIFT RUN SCHOOL <363.1- 

754.5) — RJ 461-D (365.0-756.0) 

2d Infantry: RJ 586-J (360.5-750 J) — Rj 534-D (361.9- 
752.1)— RJ 569-C (363.4-753.3)— RJ S36-K (365.5- 

753.5) 

3d Infantry: RJ 549-E (363.S-7S1.4)—RJ 544-A (365.4- 

751.6) — RJ 604-F (367.7-752.1) 

(3) Subparagraph c announces instructions governing ad- 
vance message center and march control points. Examples: 

c. An Advance Message Center, 1st Inf Division, will be 
established at CR 581-A (368.9-754.7) by 1400. 

c. 1st Inf Division will establish the following march 
control points for the movement of the main 
attack force: 

CR 581-P (370.2-747.0) opene 1730, Closes 2200. 

CR 601-A (363.6-746.5) (ypens 1900, Closes 2330. 

CR 530-D (356-748.2) opens 2030, closes 0100 night 
14/15 November. 

(4) If no instructions are published pertaining to an indi- 
cated subparagraph, Its letter designation is applied to the 
succeeding subparagraph. 

b. Signal annex (par, 258d). — ^The signal annex contains 
the signal situation confronting the command as a whole, 
the mission to be accomplished by the signal agencies of the 
command as a whole, any missions other than those covered 
by standing operating procedure ass^ned to the commanders 
of the next subordinate units, and any additional instructions 
for signal communication troops of the command necessary 
to coordinate the establishment of signal systems and agencies 
throughout the command. 

(1) Signal annexes are {wepared by signal officers of di- 
visions and higher units when formal written field orders 
are issued by the headquarters. In units below the division 
and in the division and higher units when field orders are 
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oral and fragmentary, signal orders are normally issued as 
dictated or oral orders, complete or fragmentary. 

(2) The general form of signal annexes to formal written 
field orders follows that prescribed for field orders. 

(3) A signal annex to a formal written field order may be 
subdivided Into annexes which comprise an operations map, 
a circuit diagram, a line route map, etc. When the signal 
order is issued orally it probably will be supplemented with 
an operations map, circuit diagram, and line route map. 

(4) A signal annex is given the same distribution as the 
field order. Extra copies may be distributed to signal com- 
munication troops as recpilred. 

C. Orders of signal ccntim.unicaU<m units . — ^The commander 
of a signal communication unit follows certain steps in each 
tactical operation. His mission is defined in the orders of the 
commander whose headquarters he serves, and he makes an 
estimate of the situation and reaches a decision in order to 
adopt a plan of action. In making this estimate he considers 
the allotment of tasks to the components of his organization 
and the methods available to install, operate, and maintain 
the signal agencies for the headquarters his unit is serving. 
The plan of action adopted is then put into order form, 
either written or oral, for issue to his unit. 

(1) In signal units of divisions and in communication units, 
field orders are usually Issued as oral orders and often in 
fragmentary form. 

(2) A circuit diagram of the wire system to be installed, 
operated, and maintained; and, whenever practicable, a signal 
operation map indicating certain of the proposed signal in- 
stallations and as much of the tactical plan as is required by 
signal troops, are Issued as annexes to the field orders of 
signal units. When oral orders are issued they are normally 
supplemented by a circuit diagram even though roughly 
drawn, and whenever practicable, are Issued from a signal 
operation map. 

■ 260. Signal Operation Instructions. — a. Signal operation 
instructions are a type of combat orders which primarily 
affect the employment of signal communication troops and 
agencies. They are issued for the technical control and 
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coordination of signal agencies throughout the command, 
generally in advance of a contemplated operation, and may 
remain in force throughout the entire operation or cycle 
of operations, or be changed whenever required. They are 
prepared by signal ofiQcers of divisions and higher head- 
quarters and are issued to subordinate units in the name of 
the respective commander. Units smaller than the division 
have little occasion to prepare signal operation instructions. 
However, an independent force smaller than a division may 
find it advantageous to prepare certain items of signal opera- 
tion instructions if it is to be engaged on a separate mission 
for any appreciable length of time. 

b. The instructions may be prepared as separate Items 
so that only those items which apply to their particular 
duties may be issued to interested personnel. Each Issuing 
headquarters issues both an index and a distribution list. 

(1) The index states the title of each item of signal opera- 
tion instructions, the serial number of each item, the issuing 
headquarters when other than the headquarters issuing the 
Index, the date and hour each item becomes effective or super- 
sedes a previous item, and such other pertinent remarks as 
are essential. A new index with a new serial number Is pre- 
pared and Issued whenever a new item or change is issued. 

(2) Each item of signal operation instructions has a dis- 
tribution including only units or individuals concerned. 
This distribution, referred to as “Distribution S”, is published 
and distributed as signal operation instruction. It lists the 
number of copies of each item to be distributed to each unit 
needing a copy. 

c. Each item covers a distinct phase of activity concerned 
and is designated by a title descriptive of its contents and 
by a number which is changed serially for successive issues. 
At the top of each item appears the heading SIGNAL OP- 
ERATION INSTRUCTIONS. When applicable, the classi- 
fication SECRET, CONTTDENTIAI^ or RESTRICTED is 
noted as prescribed by AR 380-5. hi certain organizations 
the complete signal operation instructions are published 
bound as a imlt. When bound the document as a whole bears 
the highest classification contained within it. 

d. Examples of items of signal operation instructions are 
given- in paragraph 265. Those examples are suggested as a 
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guide only and departures therefrom are authorised. Except 
for the items of index and Distribution S, appropriate titles 
for required items will be determined by the headquarters 
of issue. 

■ 261. Form for Signal Unit Journal. 



_ Journal ^ 



Time • 


Serial 


Time 


Inddents, 




In 


Out 


No. 


dated > 


etc. 












(Day and date) 





^ The journal is the day book of the signal u&it. It Is usually not 
kept by signal units of organizations gmaller than a division. It con- 
tains briefs of important written and oral messages received and sent 
and notatlcma of periodic reports, orders, and similar matters that per- 
tain directly to the unit. Copies of messages and other data pertaining 
to the unit and famished by It for purposes of Information of other 
sections or onits are not entered in tbe fournal. If any Item is received 
or leaned in oral form, the entry herein is detailed ; if in document form, 
the.^try may be a notation referring to a file or a brief synopsis of 
contents, 

’ Refers to time of receipt or sending in this office. 

* Refers to time information originated Urns calling attention to E^e 
of the information. 

<TIie following symbols may be used: noted on situation map; 

S—atandard distribution at CP; T— information fnmlshed troops. 

■ 262. Example of Circuix Diaobam. — T his example was pre- 
pared for issue as an annex to a signal order to a division field 
order (fig. 103). 

■ 263. Example of Line Route Map. — ^Thls example prepared 
as a record for the s^al section, headquarters. 1st Mantry 
Division (fig. 104), 

■ 264. Example of Telephone Traffic Diagram. — This ex- 
ample was prepared for use at a switching central and re- 
tained as a record for tbe signal officer, headquarters. 1st 
Infantry Division (fig. 105). 
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103. — 'Example of circuit diagram. 





Figure 104. — ^Example of line route map. 





Figure 105. — ^Example of telephone traffic diagram. 
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■ 265. Examples of Signal Operation Instructions for an 
Infantry Division. — These examples are intended for use as 
guides only. 

a. Instruction page prescribing the use of signal operation 
instructions. 

RESTRICTED* 

signal operation instructions 

4th Infantry Division 

MEW CUMBERLAND, PA. 

24 April 1942, 0900 

1. The signal operation instructions prescribed in Index 
No. 1-2 are issued for use in the 4th Infantry Division 
effective 0001, 25 April 1942, Additional items of signal op- 
eration instructions, items to be issued at a later date, and 
items listed in Index No. 1-2 which, are to be changed will be 
Issued to units as prescribed in distribution S No. 2-1 and 
will be accompanied by a new index to signal operation in- 
structions, Each, new issue of an item of signal operation 
instructions will bear an authentication. 

2. Except for such extracts as may be required, items of 
this signal operation Instructions will not be taken forward 
of the command posts of front line battalions. 

3. Loss or information of compromise of any item of this 
signal operation instructions will be immediately reported 
to the division signal officer. 

By command of Major General White : 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official; 

/s/ MARVIN O. ELM 

Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps. 

Assistant Chief of Staff, G^3. 

Distribution: 

All units receiving items of signal operation 
instructions. 

RESTRICTED 

•Classifications used In this and other examples of signal opera- 
tion. Instructions whicli follow are examples only and do not neces- 
sarily mean that those instructions should be so classified. 
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b. Example of index to signal operation instructions. 
RESTRICTED 

SIGNAL OPERATION INSTETICTIONS 
INDEX TO SIGNAL OPERATION INSTRUCTIONS 



NO. 1-2 



4th Infantry Division 

NEW CUMBERLAND, PA. 

24 AprU 1942, 0900 
Effective 25 April 1942, 0001 



Xtom 


Serial 

No.i 


Ilemarhs 


GENERAL; 


1-2 


SnpersedDS No. 1-1, 






Index to r^tUatloas and orders on sienal 
oomrmiDlcatton. 

OOBE8 AND CIPHER HEYS: 


5-1 

4-2 


To be issued. 




5-2 


Supersedes No, S-1. 




6-1 




7-1 






8-1 






9-1 


and Converter M-209. 




10-1 








Issued by Corps. 
Issued by Corps. 




12-1 


RADIO COMMUNICATION: 










WIRE COMMUNICATION: 








16-1 




MISCELLANEOUS: 


17-1 


Issued by Corps. 




18-1 


Issued by Corps. 







1 First number is Associated with the lies^natioii of the Item; second is the serial 
issue of that Item. 
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By command of Major General White: 

ERNEST R. BLUE, 

Colonel. General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

hieutenani Colonel, General Staff Corps, 
Assistant Chief of Staff. G~3. 

Distribution: S. 

RESTRICTED 

c. Example of signal operation instructions. 

RESTRICTED 

SIGNAL OPERATION INSTRUCTIONS 
DISTRIBUTION S 

No. 2-X 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942. 0900 

Effective 25 April 1942, 0001 

Kev to urial num^s 

1. Index to signal opemliou iualnictions 

2. Distribution S 

3. Index to rcgululions and orders on signal communication 

4. Suiiplcriicnt to AOU T-1 

6. Supplcrncnt to DFO T-1 

6. Authentication code 

7. Supjdeuicnt to FOC 

8. Cipher keys for cipher device M-04 
3. Pantil i(3(uitiDcation 

10. Mai> identification code 

11. Number and map cooedioato code 

12. ryrotix'linie code 

13. Radio frequencies 

14. Radio call signs 

15. Telephone diruclory 

16. Daylight chart 

17. Prearranged message code 

RESTRICTED 
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Organizations 


1 


2 


3 


4 


5 


6 


7 


8 


1 


1 


11 


12 


13 


14 


16 


10 


17 


Staff Offlfpra Div TTf| 


















1 


1 
















Division Signal Officer..,. . 




10 


E 


£ 


£ 


10 


£ 


1 


£ 


m 


10 


10 


10 


10 


10 


10 


10 


4th Signal Company.. .. . 


! 


5 


5 


5 


6 


S 


5 


5 


R 


5 


6 


5 


6 


r, 


20 


10 


20 


Sth Tnf Hn * Kn Cn 


I 


4 




























4 


4 


Ea Inf Bn— Total . 


1 


4 




























4 


6 


22d Inf Hq «Sc Hq Oo. 


! 


































Ea Inf Bn — Total. 


( 


4 




























4 


6 


29th Inf HqiHq Co 




4 








represent 






4 


4 


Ea Inf Bn— Total 


] 


4 










i 


0 


Hq Division Artillery 


1 


5 




for distribution. 


(It is in- 






6 


29th FA Bn, 105-tnm 


4 


4 




touded to 


show 


,hiit nnm- 






4 


42d FA Bn, lOS-KJiti 


r 


4 






ttio 


table 






4 


44lh FA Bn, lOS-titrn 


F 


4 










4 


20th FA Bn, 155-mm 


R 


1 




titios necessary; 


those 






4 


4th Engr Bn 


R 


4 




shosmarc not fixed). 










4 


4th Med Bn 


m 


J 
































4th QM Bn 




I 




























1 


... 


4Lh Ren Troop..... .......... 


F 


4 




























E 


12 


IV OoTja 


R 


4 




























1 


4 


81st Infantry Division 


K] 


4 


4 


4 




4 


4 


4 


4 


4 


4 


4 


1 


1 


4 


4 


4 


4Sd InfaiiLry Division 


4 


4 


4 


4 




4 


4 


4 


4 


4 


4 


1 


4 


4 


4 


4 


4 


Diary 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 




— 


— 





— 


Total 


85 


85 


83 


76 


37 


00 


18 


61 


8i 


88 


88 


81 


44 


44 




DO 


na 



By command of Major General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 

. Chief of Staff. 

Official ; 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff. G-^. 
Distribution: S. 
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d. Example of signal operation instructions supplement to 
AGL T-1. 

RESTRICTED 

SIGNAL OPERATION INSTUCTIONS 
SUPPLEMENT TO AGL T-l 
MO. D-2 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942, 0900 
Effective 25 April 1942, 0001 

1. Special meanings for supplement groups . — The following 
special meanings are assigned to supplement groups of the 
Air-Ground Liaison Code, Training Edition No. 1 (AGL T-l) , 
They should be pasted in the spaces reserved for same in both 
the encoding and decoding sections of the code. No other 
meanings will be assigned to the supplement groups listed 
below. The coordinates shown under the columns headed 
“Coordinates” refer to the General Map of Gettysburg (1925), 
1/312,800. 



ENCODING 



meaning 




Code group 
Tare 


Unit 


Panel 

256 




Dog 


Queen 


Unit 


184 




Mike 


Pox 


Xray 

Prep 

Prep 


359 








168 




Fox 


Baker 


217 


WENTZ _ 

WESTERN MARYLAND 


Baker 


King 

Mike 


Tare 

Inter 


133 

342 


DECODING 




Meaning 








Code group 


EBBVALE 




— 




. Cast 


HOFFACKER VALLEY— 






— 


. Pox 
. Hypo 


WESTERN MARYLAND 
CODORUS CREEK 














- Mike 
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2. Map coordinates appearing In messages encoding in the 
Air-Ground Liaison Code will be encoded in the map coordi- 
nate code listed in the current Index to Signal Operation 
Instructions of this division. 

By command op Major General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff. G-3. 

Distribution: S. 

RESTRICTED 

e. Example of signal operation instructions supplement to 

DFC r-i. 

RESTRICTED 

SIGNAL OPERATION INSTRUCTIONS 
SUPPLEMENT TO DFC T-l 
NO. 5-2 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 AprO 1942, 0900 
Effective 25 April 1942. 0001 
ENCODING 



Meaning 


Code group | 


Meaning 


Code group 






1224 






1429 


BACHMAN MILLS— 


ETSZ 


1392 


BOILING SPRINGS. 


EWIE 


1433 


BAIR 


EVGO 


1406 


BOWMANSVILLE __ 


EWWS 


1446 


BALTIMORE 


EVNW 


1413 


BRICKLYN- 


KXIS 


1458 


BALTIMORE 






CARLISLE JUNC. 






& HANOVER RD 


WHO 


5083 


HON_ 


EXJT 


1459 


BECKLEYSVILLE— 


. EVRZ 


1416 


I CRANBERRY _ . 


. EXWP 


1471 


BIXILER 


EWBX 


1426 


' DALLA5TOWN 


EXYH 


1473 






RESTRICTED 
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RESTRICTED 



Meaning 


Code group I 


Meaning 


Code 


drcyxiv 


DILLSBURG - ~ 


FALW 


1511 


HAMPSTEAD 


ARGO 


0356 


DUG HILL R1DCE__ 


WUGP 


5131 


HOFFMANVILLE 


ARPV 


0365 






1512 






0373 






1544 






0378 






1572 






0381 






1573 






0395 


GLADPELTERS 


POOG 


1589 


MANCHESTER 


AXPZ 


0415 


GLEN ROCK 




1591 






GTni.DPNR 


FOTK 


1593 


MECHAN1CSDUR6— 


ATRA 


0416 


GUNPOWDER FALLS 












CREEK _ 


APWR 


0346 












DECODING 







Code group 


Meaning 


1 Code group 


Meaning 


APWR 


0346 


GUNPOWDER 


EWWS 


1446 


BOWMANSVILLB 






FAZXS CREEK 








AGRO 


0356 


HAMPSTEAD 


EXIS 


1458 


BRICKLYN 


ARPV 


0365 


HOFFMANVILLE 


EXJT 


1459 


CARLISLE JUNC- 












TION 


ARYG 


0373 


KEENER 


EXWF 


1471 


CRANBERRY 


ASOZ 


0378 


KINGSDALB 


EXYH 


1473 


DALLASTOWN 


ASGO 


0381 


LIHEBORO 


FALW 


1511 


DILLSBURG 


ASVB 


0395 


LOOANV3LLB 


FAMX 


1512 


EBBVALE 


ATPZ 


0415 


MANCHESTER 


FEUG 


1544 


£KLO 


ATOA 


0416 


MECHANICSBURG 


FIXL 


1572 


FISCAL 


EKZC 


1224 


ABBOTTSTOWN 


FIYM 


1573 


FREELAND 


ETSZ 


1392 


BACHMAN MILLS 


POOG 


1589 


GLADFELTERS 


EVGO 


1406 


BAIR 


FORI 


1591 


GLEN ROCK 


EVNW 


1413 


BALTIMORE 


FOTK 


1593 


GULDENS 


EVKZ 


1416 


BECKLEYSVILLE 


WHO 


5083 


BALTIMORE & 


EWBX 


1426 


BIXILER 






HANOVER RD. 


EWEA 


1429 


BLACK ROCK 


WUGF 






XWIE 


1433 


BOILING SPRINGS 


WUML 







By coMMAiJD OF Major General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

RESTRICTED 
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Official: 

/s/ MARVIN O. ElM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G^. 

Distribution: S, 

(This takes the same classification as the code to which it 
pertains.) 

RESTRICTED 

f. Example of signal operation instructions supplement to 
FCC. 

RESTRICTED 

SIGNAL OPERATION INSTRUCTIONS 
SUPPLEMENT TO FCC 



NO. 7-1 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942, 0900 
Effective 25 April 1942, 0001 

Special meanings for supplement groups . — ^The following 
special meanings are assigned to supplement groups of fire- 
control code (FCC). They should be entered on the page 
contalnii^ the supplemental code groups in TM 6-230, in 
pencil. No other meanings will be assigned to the supplement 
code groups listed below. 



Code group 


Panel 


HeavAng 


ZA 


087 


Adjust (will adjust) on head of column. 


ZB 


088 


Adjust (will adjust) on leading assault 
wave. 


zc 


089 


Adjust (will adjust) on rear target. 


ZE 


091 


Check target ptc^tlon. 


ZG 


0 93 


Describe ta^et. 


ZH 


0 94 


Ply (will fly) gun target line. 
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RESTRICTED 

By command of Major General White: 

ERJJEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O, ELM 
Marvin O. Elm, 

Lieutenant Colonel. General Staff Corps, 
Assistant Chief of Staff. (3-3. 

Distribution: S. 

RESTRICTED 

g. Example of signal operatUM instructions cipher keys far 
cipher device M—94 and converter M~209. 

CONFIDENTIAL 
SIGNAL OPERAMON INSTRUCTIONS 
CIPHER KEYS FOR CIPHER DEVICE M-94 AND CONVERTER M-209 
NO. 8-1 

rv Corps 

MECHANICSEURG, PA. 

23 April 1942, 0900 
Effective 25 April 1»42, 0001 
Cipher device M-94 

1 2 a i S 6 7 6 9 10 11 12 la 14 U lA 17 IS le 20 21 22 22 24 2« 



Eflectlre Mldal^bt 24--25 April to Midnight 28-29 April 

aONEWITH THEWINDOONEWITHTH 
5 17 14 2 23 11 19 7 20 8 3 24 12 15 1 6 18 16 4 2.5 IS 21 9 22 10 



(Proceed in a similar manner for successive periods of time.) 
CONFIDENTIAL 
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CONFIDENTIAL 



26- letter check 

TKHRXCUYTKNOIKRJNTADTAIVPM 

By command of Ideutenanx General Smith: 

L. M. Jokes, 

BrigadiST General, General Staff Corps. 

^ Chief of Staff. 

Official: 



/s/ R. L. BROWN 
R. L. Brown, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G—3. 
Distribution: S. 

CONFIDENTIAL 



h. Example of signal operation instructions panel identifi- 
cation code. 

CONFIDENTIAL 

SIGNAL OPERATION INSTRUCTIONS 
PANEL IDENTIFICATION CODE 



NO. 9-1 

4th Infantry Division 

NEW CUMBERLAND, PA. 
24 April 1942. 0900 



Effective 25 April 1942. 0001 

Headquarters Panel 

4th Infantry Division 018 

ath Infantry 450 

let Battalion 8th Infantry 519 

2d Battalion 8th Infantry 627 

3d Battalion 8th Infantry 490 

Antitank Company 8th Infantry 489 

22d Infantry 456 

1st Battalion 22d Infantry 632 

2d Battalion 22d Infantry 459 

3d Battalion 22d Infantry 544 

Antitank Company 22d Infantryl 523 

29th Infantry 470 

1st Battalion 29th Infantry 480 

2d Battalion 29th Difantry 529 

3d Battalion. 29th Infantry 533 

Antitank Company 29th Infantry 497 

4th Infantry Division Artillery 545 

29th Field Artillery Battalion ^ 520 

42d Field Artillery Battalion 465 

44th Field Artillery Battalion 482 

20th Field Artillery Battalion 451 

4th Reconnaissance Troop 650 



CONFIDENTIAL 
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By command of Major General White: 

ERNEST R. BLUiii, 

Colonel, General Staff Corps, 
Chief of Staff, 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm. 

LieufenaMi Colonel, General Staff Corps, 
A&sifitant Chief of Staff, G—3. 

E>istribution: s. 

CONPIDENTIAL 

i. Example of signal operation instructloTis map identifi- 
cation code. 

CONPIDEINTIAL 
SIGNAL OPERATION INSTRUCTIONS 
MAP IDENTIFICATTON CODE 
NO. lO-l 

4th Infantry Division 
NEW CUMBERLAND, PA. 

24 April 1942, 0900 

Effective 25 April 1942. 0001 



Map Dome 


IdentlficatioD 
April 25-30 


Code groups 
Mfty 1-6 




TQ 


LV 






PZ 


EP 






YN 


01. 






ftX 


MK 






AI 


EW 






TM 


CA 






PM 


CU 





CONFIDENTIAL 



302 










SIGNAL COUBtUNICAIION 



265 



CONFIDENTIAL 



Map name 


Identification 
April 25-30 


Code groups 
May 1-6 


Chambershiir? niia«iranf]ft. Iffia .Win 


ZS 


QB 




YB 


CP 






VN 


IH 






CH 


ZL 






UA 


OV 






LK i 


HO 




General map, Gettysburg (1925) 1/312, 500 


WB 


AY 




ZB 1 


YK 






WO 1 


UX 






YA 1 


YO 






PR 1 


GT 






TX ! 


LA 






US 1 


ZT 






AO 


YZ 






ZN 


OQ 






LU 


HD 






KY 


OR 






BI 


, WJ 






wv 


ZL 






NM 


OD 




New Cumberland quadrangle, l/(S, 600 


BG 


AZ 




XT 


YT 
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By Command of Major General White; 

ERNEST R. BLUE, 

Colonel. General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3. 

CONFIDENTIAL 

j. Example of signal operation instructions number and 
map coordinate code. — This system can be used to indicate 
grid, polar, or thrust line coordinates. 

CONFIDENTIAL 

SIGNAL OPERATION INSTRUCTIONS 
NUMBER AND MAP COORDINATE CODS 
NO. ll-l 

I\^ Corps 

MECHANlCSBURC, PA. 

23 AprU 1942, 0900 
Effective 24 April 1942. 0001 

1. Purpose and construction of the chart. — a. This number 
chart can be used for Indicating numbers of any type, includ- 
ing map coordinates expressed in any of the three generally 
accepted systems, namely, gridded quadrangles of the U. S. 
Geolc^ical Survey, polar coordinates, or point of origin- 
extension point coordinates. 

b. The chart has-been constructed in four sections num- 
bered I, II, III, and TV so that by combining properly the 
groups from the various sections any desired number can be 
expressed. Sections I and II are intended to be used together 
to express any number under 100 to the nearest tenth by 
means of a single three-letter group. Sections m and TV 
are intended to be used together to express round numbers 
above 100. In line A the numbers from 100 to 995 can be 

CONFIDEaTTIAL 
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expressed by intervals of 5, in line E the numbers from 1,000 
to 99,500 can. be expressed by intervals of 50, and in line I the 
numbers from 10,000 to 99,500 can be expressed by intervals of 
500, all by means of single three-letter groups. The letter B 
in section IV is used as a mill to produce a three-letter group 
in cases where a number is completely expressed by two let- 
ters. Example: EPB=2,00Q. 

2. Indicating numbers. — a. Numbers less than 100, includ- 
ing decimals in tenths, can be expressed by the use of sec- 
tions I and II of the chart. For example, to indicate the 
number 64.5. locate 64 In section I and write down the letters 
at the left of the row and at the top of the column in which 
64 appears, in that order; follow these letters by the letter 
heading the column in which 5 appears in section n on the 
same row as 64 in section I. This gives the three-letter group 
JSC. 

b. For numbers greater than 100 use is “made of sections III 
and IV in addition to sections I and II. For example, to 
indicate the number 114,000, find 100 in section in and write 
down the letters at the left of the row and at the top of the 
column in which 100 appears; follow these letters by the null 
letter B, This gives the three-letter group ANB. Now find 
14 in section I and write down its equivalents by proceeding 
as in 2a above. For the third letter of the group write down 
the letter heading the column in which .0 appears in section 
II on the same row as 14 in section I. This gives the three- 
letter group CSC. Thus the two groups ANB CSC will 
represent 114. The group for 000 is now derived as in the 
case of 100. This gives the three-letter group AYB. Thus 
the complete expression of 114,000 will be ANB CSC AYB. 

C, Using any authorized code or cipher system, substitute 
the appropriate code or cipher equivalents for the groups 
obtained by the above procedure. 

d. It will usually be found that a large number can be 
made up in several different ways, but In general that method 
should be employed which makes use of the least possible 
number of groups. For example, 1,500,000 can be represented 
by BPB ASB AYB, but more simply by ENN AYB. 

CONFIDENTIAL 
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3. Indicating grid coordinates. — a. The method of using the 
number chart to indicate grid coordinates applicable to a 
gridded map can best be explained by means of an example. 
Assume the coordinates to be 332.8-749.5. Locate the number 
300 in section III and write down the letters at the left of 
the row and at the head of the column in which 300 appears, 
in that order, plus the null letter B, as: AQB. Then find 32 
in section I and write down the letters at the left of the row 
and at the top of the column in which 32 appears, In that 
order; follow these letters by the letter heading the column 
in which 8 appears in section II on the same row as 32 in 
section I. This gives the three-letter group FQC. Thus 
332.8 is expressed by the two groups AQB FQC. 

&. For 749.5, proceeding as in 3a above, write AVE GYM. 

e. Using any authorized code or cipher system, substitute 
for AQB FQC AVB GYM the code or cipher equivalents of 
those twelve letters. 

4. Indicating polar coordinates.— a. Polar coordinates are 
commonly given in this order: (1) magnetic azimuth in de- 
grees, (2) reference point, <3) distance in miles, or yards. 
To Indicate the polar coordinates 105* C 12, locate the num- 
ber 100 in section HI and write down the letters at the left 
of the row and at the top of the column in which 100 appears; 
follow these letters by the letter heading the column in which 
05 appears in section IV. This gives the three-letter group 
ANC. 

b. Write down the reference point letter C. 

c. Find 12 in section I and write down the letters at the 
left of the row and at the top of the column in which 12 
appears; follow these letters by the letter heading the column 
in which 0 appears in section n on the same line’ as 12 in 
section I. This gives the three-letter group CQC. 

d. Using any authorized code or cipher system, substitute 
for ANC C CQC the code or cipher equivalents of those seven 
letters. 

5. Indicating point of origin-extension point coordinates.— 
a. Coordinates in this system are commonly given in this 
order: (1) distance in miles (or yards) from point of origin. 
(2) left or right, (3) distance to left or right in miles (or 
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yards). To indicate 21.5 L 6.1. proceeding as in 3a above, 
write down DPK for 21.5. 

b. Write down the letter L. 

c. For 6.7, proceeding as in 3a above, write down EVK. 

d. Using any authorized code or cipher system, substitute 
for DPK L BVK the code or (dpher equivalents of those seven 
letters. 

e. While it is permissible to mix miles and yards in this 
system (indicating one direction in miles, the other in yards) , 
this is not advisable. 

6. Reversing the operations. — a. For numbers. — Having de- 
coded or deciphered a message and obtained INK HNH as 
numbers, to convert these groups back into numbers. And in 
section III the number in row I under N; it is 10,000. Since 
the number under K in section IV on tow A Is 3,500, then 
INK-'IS.SOO. For the second group, HNH, find the number 
under N in row H of section I; it is 50. Since the third letter 
In the group is H, and this represents 0 on the H row of 
section II. then HNH'SO. Thus the total value of INK HNH 
is 13,550. 

b. For grid coordinates. — ^Having decoded or deciphered a 
message and obtained AQB HXC AVB KVB as grid coordi- 
nates. to convert these groups back into numbers, find in 
section in the number in row A under Q; it is 300. Since the 
3d letter in the group is B. and this represents a null, then 
AQB=300. The 2d group is HXC; find the number under X 
in row H of section I, and annex the number under C in row 
H of section n as the decimal. This gives 58.6. The number 
58.6 added to 300 gives 358.6, which is the X coordinate. For 
the Y coordinate (AVB KVB) proceed as for the X coordi- 
nate, obtaining 776.3. The complete coordinates are there- 
fore 358.6-776.3. 

c. For polar coordinates. — Having decoded or deciphered 
a message and obtained GTD B EWB as polar coordinates, 
to convert back into numbers, find in section I the number 
in row G under T and annex as the decimal the number 
under D In row G of section IL This gives 45.8, which is the 
magnetic azimuth in degrees. The reference point is B. The 
distance is obtained by proceeding as in paragraph 6a with the 
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group EWB, obtaining 8,000, which is the distance, in yards. 
The complete polar coordinates are therefore 45.8° — refer- 
ence point B — 8,000 yards. 

d. For point o/ origin-extension point coordinates . — Having 
decoded or deciphered a message and obtained GYJ R CQJ 
as point of origin-extension point coordinates, to convert 
back into numbers, find in section I the number in row G 
under Y and annex the number under J on row G of section n 
as the decimal. This gives 49.2, which is the distance in 
miles away from the point of origin toward the extension 
point. The direction is to the right as indicated by the 
letter R. For the distance to the right, proceeding as in par- 
agraph 6a with the group CQJ, the number 12.5 Is obtained. 
The complete coordinates are therefore 49.2 miles from point 
of origin — right 12.5 miles. 



SECTION I 





N 


F 


Q 


R 


S 


T 


V 


W 


X 


Y 


B 


00 


01. 


02 


03 


04 


05 


06 


07 


08 


09 


0 


10 


11 


12 


13 


14 


16 


1C 


17 


18 


1» 


D 


20 


21 


22 


23 


24 


25 


26 


27 


28 


2!) 


F 


30 


81 


32 


33 


34 


3S 


36 


37 . 


38 


89 


0 


40 


41 


42 


48 


44 


40 


46 


47 


48 


49 


H 


50 


61 


M 


5.3 


54 


55 


66 


67 


as 


69 


r 


00 


01 


62 


63 


04 


66 


. <36 


67 


68 


(19 


K 


70 


71 


72 


73 


74 


75 


7(1 


77 


78 


79 


L 


80 


81 


82 


S3 


34 


85 


86 


87 


88 


89 


M 


00 


91 


02 


03 


94 


95 


96 


97 


98 


99 



SECTION ri 



B 


0 


D 


F 


G 


H 


J 


K 


L 


M 


.0 


.1 


.2 


.3 


.4 


.6 


.6 


,7 


.8 


.9 


.9 


.0 


.1 


.2 


.3 


.4 


.5 


.6 


,7 


.8 


.8 


.9 


.0 


.1 


.2 


.3 


,4 


.6 


.6 


.7 


.7 


.8 


.9 


.0 


.1 


.2 


.3 


.4 


. 5 


.0 


.6 


.7 


.8 


.9 


.0 


.1 


.2 


.5 


.4 


.5 


.5 


.6 


.7 


.8 


.9 


.0 


. 1 


.2 


.3 


.4 


,4 


.5 


.6 


.7 


.8 


.9 


,0 


, 1 


.2 


.3 


.3 


.4 


.5 


.6 


.7 


.8 


.9 


.0 


.1 


.2 


.2 


.3 


.4 


.5 


.6 


.7 


.8 


.9 


.0 


, 1 


.1 


.2 


.3 


.4 


.6 


.6 


.7 


.8 


.9 


.0 
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SECTION in 



N 


•P 


Q 


R 


s 


T 


V 


w 


X 


Y 


100 


200 


300 


400 


500 


600 


700 


800 


900 


000 


1, 000 


2,000 


3,000 


4,000 


6,000 


G,000 


7,000 


8,000 


9,000 


0,000 


10,000 


20,000 


30,000 


40,000 


50,000 


50,000 


70,000 


80, 000 


90,000 


DO, 000 



SECTION IV 



B 




0 




D 




P 




a 


H 


J 


K 


L 


M 


NULL 


05 


10 


15 


20 


26 


30 


3,6 


40 


45 


NULL 


60 


too 


J60 


200 


260 


300 


360 


400 


450 


NULL 


600 


1,000 


1,600 


2,000 


2,500 


3,000 


3. 500 


4,000 


4.500 


N 




1’ 




Q 




R 




8 


T 


V 


W 


X 


Y 


60 








00 




66 




70 


76 


80 


85 


90 


95 






iyj 


■ 






660 




700 


750 


800 




900 


950 




yil 




6,600 


7,000 


7,600 


8,000 






0, 600 



NUMBER CnART 



By command op Lieutenant General Smith: 

L. M. JONES. 

Brigadier General, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ R. L. BROWN 
R. L. Brown, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3. 
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PYROTECHNIC CODE 
NO. 12—1 



IV Corps 

MECHANICSBTTRG, PA. 

23 April 1942, 0900 
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Effective 25 April 1942, 0001 



Signal 

Signal, ground, white star parachute, M17. 
Signal, ground, white star cluster, M18. 
Signal, ground, green star parachute, M19. 
Signal, ground, green star cluster, M20. 
Signal, ground, amber star cluster, M22 
Signal, aircraft, white star blinker, M15 



Signal, aircraft, green star bllnter, M16. 
Signal, aircraft, red star parachute. Mil. 



Meaning 

Artillery is firing short. 

Lift barrage. 

Fire barrage. 

Objective taken. 

Understood. 

Display panels, (iden- 
tification or mark- 
ing)- 

Friendly pursuit air- 
craft. 

Understood. 



By command of Lieutenant General Smith; 



L. M, JONES. 

Brigadier General, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ R. L. BROWN 
R. L. Brown, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G~3. 



Distribution: s. 
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1. Examples of signal operation instructions, radio frequen- 
cies, and call signs . — For a type radio net organization for the 
infantry division, see figure 106. These examples are intended 
to illustrate only the forms in which information may be 
presented, and not to prescribe or limit the organization of 
radio nets. 

(1) Example of assignment of radio frequencies: 
RESTRICTED 
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RADIO FREQUENCIES 
NO. 13-1 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942. 0906 
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Effective 25 AprU 1942, 0001 



Designation 
uf net 


Period effective 


Corps com- 
mand net 


Q 

fi 

sS 

> 

n 


aS 

<s d 

B e 
ss 

nS 


i g 

■tag 

(9 


is 

«>B 
D ® 

h-t 


0« 
d a 
« fl 

fc< (JJ 


as 

>a 

s 


Div. arty. AG 
net 


II 
8 0 
0 ) as 


% 

p 

to 

•S 

1 






















1 






A- 




RBI 


3S80 




4120 


4348 


fISlil 








Net frequency 


B- 


23W 


3840 


3»KI 




4330 




4860 


Z-2S2U 

W-2510 

X-2640 

y-2740 

Z-2840 


1 




UNIT 




























X 






















X 


X 


X 








X 




X 


X 




X 


















X 






















X 


X 


X 












X 






X 






















X 






















X 






















X 




















X 


X 


X 










X 












X 






















X 






















X 






















X 


















X 


X 






X 








X 












X 






















X 






















X 






















X 






























X 








X 


X 








X 


X 


















X 


X 




















X 




















X 


X 






















X 




















X 


X 






















X 




















X 


X 






















X 








1 



















A— Frequencies In feilocycles for osc April 25-27. 
B— Frequencies in kilocycles lor ose April 28-30. 
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Infantry regiment -point to pcAnt nets . — The following fre- 
quencies are assigned to the infantry regiments as indicated. 
The assignment of frequencies within the regiments will be 
made by the regiment communication officers. 



Organiziil.ion 


Rndio set 


Frequencies 


Channel Nos. 




SCR-lft-i . 




1 


Do - - - . 




64. 10 


4 


Do - 




65. 30 


7 


Do - 




60.50 


10 






67. 70 


13 






6S. 90 


16 






00.10 


19 






«1. 30 


22 


Do 




02.60 


26 


Do 




63.70 


28 


Do 




64.90 


31 






53. 'SO 


2 


Do 




64.50 


6 


Do 




6.6.70 


8 


Do 




66.90 


11 






.68. 10 


14 






69.30 


17 






60. .60 


20 






61.70 


28 






62.00 


26 


Do 




64. 10 


29 


Do 




66. 30 


82 






68. 70 


8 


Do 




64.90 


6 






66. 10 


9 






67. SO 


12 






68.50 


15 






69.70 


18 






60.90 


21 






62. 10 


24 




di> 


63.30 


27 






64.60 


SO 






65. 70 


33 











4th Infantry Division Field ArtiUery point to point nets . — 
The following frequencies are assigned to the field artillery 
battalions as indicated. The assignment of frequencies to 
units within the battalions will be made by the battalion 
communication officers, 
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29th FA Battalion. 

Do 

Do 

Do 

Do- 

Do 

Do 

Do.... 

42d FA Battalion.. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

44tb FA Battalion. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

20th FA Battalion. 

Do 

Do 

Do 

Do-... 

Do 
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Radio set 



SCR-194.. 

..do 

do 

do 

do.. 

...do.. 

...do 

...do 

do 

...do 

...do 

...do 

...do - 

...do 

...do ' 

...do ' 

...do 

...do 

...do ' 

...do 

...do 

...do 

...do 

do 

...do 

...do 

do 

...do 

...do 

...do 



Frequencios 



27. TO me 

28.50 
20. 30 

30. 10 

30.90 

31.70 

32.50 

33.30 

28.10 

28.90 

29.70 

30.50 

31.30 
82. 10 

82.90 

83.70 

34. 10 

84.90 

85. 70 

86.50 

37.30 

38. 10 

88.00 

89.70 

47.30 

48. 10 

48.90 

49.70 

60.50 

61.30 



Channel Nos. 



1 

3 
6 
7 
9 

11 

13 

1.1 

2 

4 
6 

5 
10 
12 

14 
16 
17 
10 
21 
23 
2E 
27 
20 
31 
60 
62 
64 



60 



BV COMMAND OF MAJOR GENERAL WHITE 1 

ERNEST R. BLUE. 

Colonel, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant CoUmd, General Staff Corps, 
Assistant Chief of Staff. G-3. 



Distribution: S. 
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(2) Example of assignment of radio call signs; 

SIGNAL OPERATION INSTRUCTIONS 
RADIO CALL SIGNS 
NO. 14-1 

4th Infantry Division 

NEW CUNIBERLAND, PA. 
24 April 1942, 0900 
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(2) Example of assignment of radio call signs — Continued. 



Unit j 


Effective 

25D001-251fi.30 


26I631-281.'500 


2fi].TOl-i280100 


INFANTRY REailtfENT COM- 








MAND NETS 








8th INF REOT NET . 


5QH 






8th Inf Regtllq-- 


F76 






1st Bn. . 


7DV 






2(1 Bn 


V7K 






3d Bn 


RV7 






Vehicle Set No. 1 


V7B 






22d INFANTRY REGIMENT 1 








NET ' 


5XH 


! 




22(1 IdI Hegl Hq 


EW4 






1st Bn 


4CW 






3d Bn 


VV4V 






8d Bn . ................. 


4NW 






Vehicle Set No. 1 


EW4 






89th INFANTRY REOI- 








MENT NET 


6PH 






29lh Inf Regt Hq 


BV7 1 






1st Bn 


SIT7 






2d Bn, ' 


yn? ' 






3d Bn. - ; 


7BU 






Vehicle Sot No. 1.... 


F7K 







Codf names /or radio »eU SCR-IS/, and 8CR-IS5 





Chnimcl 


Code name 


Chaiuiel 


Code name 


8th Inf, SCR-lft6 


1 










4 


Marvel. 




Mervin. 




7 


Maytiiue 


25 , 


Moonlide, 




10 


Modest . . 


2S 


Moonray. 




13 


Morbid . . 


31 


Moon- 










shine. 




16 








22d Inf, SCR-IOS 


2 










6 


Dashing 


23 


Devil. 




S 


Darling 


26 


Duty. 




n 


Dory 1 


29 


Dungeon. 




14 


Docile 


32 


Duffle. 




17 


Dotage i 
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Code namee for radio »el» SCR-lSi, and SCjfi-l9S — Continaed 





Chtumel 


Code name 


Channel 


Code name 














e 


Fable 


24 


Filly. 




9 


Fagiu 


27 


Forage. 




12 


Fertile 


30 


Forest. 




16 


Fervent.. 


38 


Fortune. 




IS 








29th FA Bn. SCR-IM... 


1 




9 






8 


Anzac 


11 


Apron. 






Alto 


18 


Add. 






Album 


16 


Acme. 


42d FA Bn, 8CR-19* 






10 


Boston. 






Barkee[> ... 


12 


Borrow. 






Bedside. 


14 


Bundle. 




8 


Bedtime 


16 


Britain. 








26 






10 


Candy 


27 


Coddle. 




21 


Carton 


20 


Custer. 




23 


Castle 


31 


Cushion. 








66 






62 


Oaseoo 


68 


Guilty. 




64 


Gallop 


60 


Gunner. 



By command op Major General Wbite: 

EUNSSI* K>. BLu£{, 

Colonel, General StaS Corps, 
Chief of Staff. 

Official: 

/&/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3. 

Distribution: S. 

RESTRICTED 

(3) Example of assignment of radio freouencies and taXl 
signs . — In this example, the first figure given is the ire- 
quency to kilocycles, followed by the net call and call sign 
of the station, respectively. The final letter indicates the 
type of net as explained in the exsnnple. 
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SIGNAL OPERATION INSTRUCTIONS 
RADIO FREQITENCl^ AND CALL SIGNS 
NO. 14-1 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942, 0900 



Unit 



IV Corps ; 

Slat Inf Dlv-, -I 
43 dInfDl 7 ..--' 
4thInfDlv I 



8ttj Inf. 

1st Bn 

2dBa 

8tl Bn 

Vehicle Set No. 1.. 
22d Inf 



lat Bn 

2d Bn 

3d Bn 

Vehicle Sot. No. 1-. 
29th Inf. 

1st Bn 

2d Bu 

3d Bn 

Vehicle Set No. 1... 
Dlv Arty..-f [ 



29tbFA Dn..- 

Flane 

42dFA Bn.... 

Plane 

44th FA Dn j 

Plane 

20th FA fln... 

Plane 



Elective 250001-251835 



251836-271930 



271931-021030 



2980ATE:8-I>S4/A 

2980/UK8-XW3/A 

2980/UK8-3QC/A 

2980/UK8-4MW/A 

3860/4OW-4MW/A 

3880/4OW-4MW/B 

1620/DH7-4MWB 

3060/4OW-4MW/1* 

30GQ/4aW-n76/P 

3960/5QH-H76/A 

3960/.HiH-7DV/A 

39S0/6Qn-V7K/A 

390(I/5QH-RV7/A 

3960/SO, H-V7B/A 

3060/4GW-EW4/P 

4120/3XH-EW4/A 

•1120/6XH-4CW/A 

412(1/6XH-W4V/A 

4120/5Xn-4NW/A 

412Q/6XH-EW4/A 

3060/40W-LV7/F 

434O/0PH-LV7/A 

4340/SPH-8H7/A 

4340/6PH-YH7/A 

434D/5Pn-7im/A 

4340/5PH-H7K/A 

3a60/4OW-HB6/A 

4820/5IJ-nR.S/C 

W-2520, X-2C30,/ /SEJ-HR5/D 

Y-2730, Z-2820i/ 

4820/5IJ-UV7/O 

W-2520, X-2620./5EJ-UY7/J3 

Y-2720. Z-2820,/5EJ-20R/D 

4820/5IJ-H7K/O 

W-2520, X-2Ca>,/6EJ-H7R/D 

Y-2720, Z-2820./5EJ-2KB/D 

4820/5U-CW4/O 

W-2520, X-2«»,/.5E3-CW4ID 

Y-27a0, Z-2820JSEJ-2LR/D 

4820/6IJ-BU.S/O 

W-2520, X-2620,/5KJ-Bnfi/D 

Y-2720, Z-2830/6EJ-2WR/n 

y6KJ-2UR/B 



(Similar celmnns providing 
for changes of call signs 
and frequencies are pre- 
pared for such otfier periods 
of time as mn^ be desired.) 



A — Command net. D — ArtlUery air-ground net. 

B— AlUirmitc command net. E— Iteconnaissanccnet. 

0— Artillery command net. P— Warning net. 
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By command of Major General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O, ELM, 

Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G—i. 

Distribution: S. 
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m. Example of sigruil operation instructions telephone di- 
rectory . — ^This is an example of an Instance in which the 
division commander has prescribed the use of a telephone 
directory (see par. 175 • . 

RESTRICTED 

SIGNAL OPERATION INSTRUCTIONS 
TELEPHONE DIRECTORY 
NO. 15-1 

4th Infantry Division 

NEW CUMBERLAND. PA. 

24 April 1942, 0900 

Effective 25 April 1942. 0001 
1. Telephone directory — names of switching centrals: 



Switching central Name 

4th Infantry Division firestone 

4th Infantry Division, rear echelon free 

8th Infantry Regiment floss 

22d Infantry Regiment foot 

29th Infantry Regiment fleet 

4th Infantry Division Artillery fare 

4th Engineer Battalion file 

31st Infantry Division dexter 

IV Corps FOURTH corps 
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RED, WHITE, BLUE, OF GREEN added to the telephone directory 
name of the regiment switching central indicates the switch- 
ing central of the 1st. 2d, 3d. or 4th Battalion respectively. 
Example: fleet blue is the directory name of the switching 
central of the 3d Battalion of the 29th Infantry Regiment. 

2. Telephone directory numbers — officers, and offices; 



Number Title 

1 G-1 or S-1 

2 G-2 or S-2 

3 G-3 or S-3 

4 G-i or S-4 

5 Chief of staff or executive officer 

6 Commanding officer 

7 Adjutant (division and higher units) 

8 ........ Ordnance officer 

9 Inspector 

10 — Signal or communication officer 

11 Message center (incoming) 

12 Message center (outgoing) 

\Z Aide-de-camp 

14 Air officer 

15 Engineer officer 

16 Surgeon or medical officer 

17 Judge advocate 

18 Finance officer 

19 Chaplain 

20 Postal officer 

21 Quartermaster (not supply officer) 

22 Chief of artillery or artillery officer 

23 Chemical or gas officer 

24 Liaison officer 

25 Munitions officer 

26 Pigeon loft 

27 Provost marshal 

28 Radio station 

29 Reconnaissance officer 

30 Telegraph office 

31 Telephone wire chief or trouble chief 
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2. Telephone directory numbers — officers, and offices — Con. 



NuTTiber Title 

32 Veterinarian 

33 Public telephone 

34 Headquarters commandant 

35 Motor officer 

36 Antitank officer 

37 Special services officer 

3. Telephone directory number — ^units: 

Number Unit 

101 4th Signal Company 

102 4th Medical Battalion 

103 Division advance landing field 

104 Headquarters and Military Police Company 

106 4th Division observation post No. 1 

106 4th Division observation post No. 2 

107 4th Infantry Division railhead 

108 4th Infantry Division quartermaster park 

109 4th Infantry Division collecting station No. 1 

110 4th Infantry Division collecting station No. 2 

111 4th Quartermaster Battalion 



4. Telephone directories will be attached to each tele- 
phone and switchboard. Tags showing the telephone direc- 
tory name and number of that particular telephone will be se- 
curely attached to the telephone, 

Bt command of Major General Whits: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3 

Distribution: S. 
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71. Example of signal operation instructions wire tagging 
code. 
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SIGNAL OPERATION INSTRUCTIONS 



WIRE TAGGING CODE 



KO. l«-l 

4th Infantry Division 

MEW CUMBERLAND, PA. 

24 April 1942, 0900 

Effective 25 AprU 1942, 0001 

1. The code names listed herein are for use in designating 
units on wire circuit tags. 

2. The code names will be used as prescribed in paragraph 
189 of FM 24-5, 

3. Code names in the first column will remain in force until 
canceled by division order, at which time the second column 
will be used. 

4. Lines will be tagged in accordance with FM 24-5. 



Unit 



4tli Division 

4tb Division Artillfiry 

8th Infantry 

1st Battalion 

2d Battalion, 

3d Battalion 

12th Inlanlry 

lijt Battalion 

Sd Battalion 

3d BattaUon 

22d Infantry — 

1st Battalion 

2d Battalion 

3d Battalion 

4th Signal Company 

34th Quartermaster Battallmi. 











Code 


Code 


name 


name 


Asp 


Owl 


Cat 




Dog 


Perch 


Dough 


Peach 


Doubt 


Pet 


Dock 


Pearl 


Frtig 


Sail 


Fret 


Salt 


Frail 


Sand 


Fruit 


Sap 


Hat 


Cow 


Ramp 


Coot 


Race 


Corn 


Rail 


Cock 


Mud 


Dirt 


Duck: 


Hen 
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First 

period 


Second 

period 


Unit 


Code 

1 name | 


Code 

oame 




Wren 






Cop 
' Dig 
















Shell 












Sky 


Fly 








Shock 


Soup 





By command of Major General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps, 
Chief of Staff. 

Official : 

/s/ MARVIN O'. ELM 
Marvin O. Elm. 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3. 

Distribution: S. 

RESTRICTED 
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0. Example of sigTial operation instructions — daylight and 
moon phase chart. 
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SIGNAL OPERATION INSTRUCTIONS 
DAYLIGHT AND MOON 
PHASE CHART 
NO. 17-1 

IV Corps 

MECHANICSBURG, PA. 

24 April 1942, 0900 
Effective 25 April 1942, 0001 

1. The following table will be used to determine the ap- 
proximate time of sunrise and sunset for the dates and areas 
shown. This table was calculated using PM 101-10 for lati- 
tudes and loi^ltudes shown. Mote that all tables are in 
howr clock. War Time. 

2. Daylight begins 1 hour before sunrise and dark begins 1 
hour after sunset. 



Date 




T>atilude 30 N 
Longitude 90 W 
Mississippi 
Valley (Cen- 
t ral War 
Time) 


Latitude 30 N 
LoDCltude 98 W 
Toxns Area 
(Central War 
Time) 


Latitude 36 N 
Longitudel20W 
South Paoiflo 
Seaboard (Fa< 
ciflo War 
Time) 




Sunrise 


Sunset 


Siiarise 


Sunset 


Sunrise 


Sunset 


Sunrise 


Sunset 


April 21 


0658 


1958 


0628 


1930 


0700 


2002 




1937 


May 1. ....... 


0648 




0618 


1937 




2009 




1945 


May 11 


0830 


2011 


0610 


1943 




2015 


0600 


1953 


May 21 


0632 


2018 


0604 


1050 


0636 




0553 


2001 


May 31 


0828 




0600 


1056 


0632 


2028 


0548 


2008 


June 10 


0626 




0648 


2000 


0630 


2032 


0645 


2013 


Jimc 20 


0627 




0559 


3004 


0631 




0540 


2017 


June 30 ....... 


0630 






2005 


0634 


2037 


0549 




nnsrannm 


0634 






2004 




2036 


0554 


2016 


July 20 


0639 




0611 


2001 


0043 


2033 


0000 




July 30... 


0645 




0617 


1955 


0049 


2027 


Bran 






0651 


2015 


0623 


1947 




2019 


0015 


1956 


Aug 19 


0657 






1938 




2010 


0622 


1944 


Aug 29 


0703 


1955 




1927 




1959 




1932 


Septs 


0708 


1943 




1915 




1947 




1918 


Sept 15. 


0714 


1930 


0046 


1902 


0718 


1934 


0644 


1904 
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New 

Moon 


1 First 1 
Quarter 


[ ! 

Full 
Moon 1 


I'ast 

Quarter 


New 

Moon 


First 

Quarter, 


Fall 

Moon 


Last 

Quarter 


January 


16 


24 ' 


2 ' 


10 


6 


1 

13 


21 


29 


February 


16 


22 1 


1 


8 


4 


11 


20 


27 


March 


16 


24 


2 


9 


6 


13 


21 


28 


April 


16 


23 


land 30 


7 


4 


1 12 


20 


27 




















June 


13 


21 


2S 


6 


2 


1 10 


18 


24 


July 


13 


21 


27 


5 


2and31 


10 


17 


23 


August ....... 


11 


19 1 


26 


3 


30 


8 


15 


22 


Scptcrtilxa" 


10 


17 


24 1 


3 


■2S 


7 


13 


21 


October | 


0 


16 1 


23 


2 


28 


6 


13 


' 20 


November.,.. 


8 


16 


22 


land 30 


27 


4 


11 


19 


Doceinbor 


7 


14 


22 1 


30 


26 


4 


U 


1 19 



By couscano of Lieittenant General Smith: 

L. M. JONES, 

Brigadier General, General Staff Corps, 
Chief of Staff. 

Official: 

/s/ R. L. BROWN 
R. L. Brown, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-3. 

Distribution: S. 
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p. Examine of signal operation instructions prearranged 
message code. 

CONFIDENTIAL 

SIGNAL OPERATION INSTRUCTIONS 
PREARRANGED MESSAGE CODE 

NO. 18-1 

4th Infantry Division 

NEW CUMBERLAND, PA. 

24 April 1942, 0900 
Effective 25 April 1942, 0001 

1. This code is to be used when operating with division 
headquarters signal communication units. It Is intended pri- 
marily for the rapid transmission of certain messages when 
danger of hostile interception exists and transmissions in the 
clear are not authorized. Other cryptograph methods should 
be used for meanings not listed herein, when secrecy Is 
required. 

2. Regiment and separate units of this division may pre- 
pare prearranged messages appropriate for their use. Such 
prearranged message codes will be changed frequently. (See 
par. 48d, FM 24-5.) 

Meaning 

Combat team 8 now at 

Combat team 22 now at 

Combat team 29 now at 

No change In enemy situation. 
Enemy contacted. 

Corps command post now at 

Attack launched. 

General White: 

ERNEST R. BLUE, 

Colonel, General Staff Corps. 
Chief of Staff. 

/%/ MARVIN O. ELM 
Marvin O. Elm, 

Lieutenant Colonel, General Staff Corps, 
Assistant Chief of Staff, G-2. 

Distribution: S. 
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AB 

CP 

RT 

GJ 

KN 

LO 

TT 



AFIRM BAKER 
CAST FOX 
ROGER YOKE 
GEORGE JIG 
KING NEGAT 
LOVE OPTION 
TABE YOKE 



By command op Major 



Official; 




Appendix I 

WIRE COMMUNICATION EQUIPMENT 

■ 1. Wire-Laying Equipment. — a. Reel unit RL-31 (fig. 
107). — (1) The reel unit RL-31 Is a lightweight portable 
frame and mounting designed to facilitate the reeling and 
unreeling of field wire by hand. The unit uses either one 
reel DR-5 or two reels DR^ 




(2) The reel unit may be set up on the ground, mounted in 
a vehicle, or secured to the tailboard thereof. It may also 
be used as a carrying frame, similar to a litter, for use by two 
men using carrying straps to help support the weight of the 
frame and reel. One man may use it as a roUlug frame in 
wheelbarrow fashion. 
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(3) The reel unit consists of a folding tubular aluminum 
alloy frame with bearings for a steel axle equipped with a 
removable hand crank, A brake is provided to prevent the 
reels from overspinning while unreeling. Two tailboard 
hangers with bolts are provided to facilitate mounting the 
reel unit on the tailboard of a truck or wagon. Four toe 




Fiqure 108. — Axle RL-27 showing removable handle. 



plates are provided to hold the reel unit securely in place 
when It is mounted on the floor of the vehicle. (See TM 
U-362.) 

b. AiZes BL-27 and RIr-27-A (flgs. 108 and 109) .—The axle 
RL-27 is a simple form of wire-laying device for laying short 




Figure 109. — ^Axle BLr-27 with reel DR~4. 



local circuits by hand. It can be used to lay lines where 
conditions do not permit the use of other wire-laying equip- 
ment. The axle RL-27 is a machined steel bar, about 2 feet 
long, with two knurled aluminum handles, one of which is 
permanently fixed to the bar. The other can be removed to 



328 




6 and 7. Axlei 


5 lor reels. 


Oa OC%aiUlll4ttl J 

9. Main elute 
10. Main elute 
12. Clutch drt 







BASIC FIELD KANtlAL 



permit placing a reel DR-4 on the axle. The reel DR-^ will 
not fit on the axle RL-27. The axle RL-27-A Is a modifica- 
tion of the axle BL-27 with an improved type of roller 
bearings. 

c. Reel unit J2L-25-il.— Reel unit RL-26-A is a transport- 
able wire-laying and wire-recovering machine intended 
primarily for temporary or permanent installation in motor- 
trucks, It may be operated whUe the vehicles are stationary 
or in motion. Dismounted, tiie unit may also be operated in 
temporary fixed positions on the ground. All component 
parts are assembled on a skid frame which can be quickly 
installed in the back of a vehicle. The capacity of the unit 
is two reels DR-5, mounted In position for paying out or 
reeling in the wire. The individual reels are readily replace- 
able. rrhe wire can he payed out from either reel singly or 
from both simultaneously, and means are provided for brak- 
ing the reels to prevent overspinning. By means of a small 
gasoline engine, the wire can be reeled in on either reel sepa- 
rately or on both at the same time <fig. 110) . It can also be 
reeled in by hand cranking when the engine is inoperative. 
The weight of the RL-26-A, without reels, is about 346 
pounds. The unit fully loaded with 2 miles of wire weighs 
approximately 690 pounds. 

The method of laying wire from a reel unit RL-26-A 
mounted in a truck is shown In figure 111. More complete 
descriptions of the operation and maintenance of these reel 
units may be found in TM 11-360. 

d. Reel cart RL-16 (fig. 112).— This is a cart which may be 
pulled by hand or towed behind a communication cart. It 
should not be towed behind a fast-moving vehicle. Each reel 
cart carries two reels DR.-4 which are removable, and the 
axle is equipped with a detachable hand crank for recovering 
wire on the reels. A single reel DR-5 can be placed on the 
cart by removing the spacer bar on the axle. The reel cart 
may be taken apart for packing. 

e. Reel equipment CE-If. — This Is a breast reel and tele- 
phone handset carried by the individual soldier as illus- 
trated in figure 113. It consists of reel unit RL-39 and hand- 
set TS-10. The reel unit RIi-39 comprises a reel DR-8, carry- 
ing handles for the reel whltdi incorporate the supported 
bearings, a square-shaft axle with crank for rewinding, and 
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Figure 111. — ^Laying field wire from tfuck-mounted reel unit 
EL-26-A. 
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carrying straps. The method of carrying the handset shown 
in figure 111 permits the operator to hear a prearranged signal 
for attracting his attention without the necessity of con- 
tinuously holding the handset to his ear. To lay wire with 
this equipment, the handles are unsnapped from the carryii^ 
straps and the reel is then carried by the handles at the 
side of the soldier permitting the reel to rotate freely. To 
recover wire, the carrying handles are snapped to the carry- 
ing straps and the reel rotated by means of the axle and crank 
as the operator walks toward the opposite end of the line. 




/. Commercial spools . — If wire is issued on commercial 
spools, it may be laid by inserting an Iron bar through the 
axial opening in the spool and paying out the wire from a 
truck or wagon; or two men may carry the spool on the bar 
and pay out the wire while walking along the route. 

g. Pack, carriers. — ^Pack-saddle carriers are available for 
transporting several reels DR-4 on the back of a pack animal. 
Field wire may be payed out or reeled in directly from the 
mounted reels. 
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FicOTE 113. — ^Beel equipment CB-11. 



■ 2. Types op Field Telephones. — a. Telephone EE-8-A^ 
The field telephone EE-8-A can be used on either local battery 
or common battery systems and has other applications de- 
scribed in TM 11-333. Two batteries BA-30 are required with 
the instrument; these are not supplied as part of the tele- 
phone and must be requisitioned separately. An external 3- 
volt battery may be used instead of the two batteries BA-30 
provided it is connected to the external battery binding posts 
and the internal batteries are removed. A view of the tele- 
phone EE-8-A with the case opened is shown in figure 114. 
The handset and cord fit into the compartment shown when 
the instrument is not in service. 



656773*— 43- 
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(1) Installation . — Place two batteries BA-30 In the com- 
partment under the lever switch, accessible when the hand- 
set is removed from the case. Make certain that the -bottoms 
of the batteries rest on the springs and that the brass caps 
rest securely on the contacts at the top of the battery com- 
partment. Connect the field wire conductors to the binding 
posts Li and Lz. 

(2) Operation. — (o) Local battery . — ^Por use on local bat- 
tery systems, turn the screw switch near the lever switch 
(fig. 115) with a screw driver counterclockwise toward LB 
until it comes to a stop. 
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Figure 115. — ^Position ol handset on lever switch, In common 
battery operation. 

1. To signal . — Turn the generator rapidly for several 

turns. The position of the handset or lever 
switch is Immaterial. 

2. To talk and listen . — ^Hold the handset with the re- 

ceiver to the ear. While talking, operate the 
handset switch with the thumb and talk directly 
into the transmitter. When listening only, re- 
lease the switch to conserve the battery strength; 
this does not reduce the receiver sensitivity, but 
does cut out any extraneous noises originating 
near the telephone. 

3. To ring off . — the circuit is established through a 

switchboard, ring off by two or three sharp 
turns of the generator when the conversation 
Is completed. This indicates to the switchboard 
operator that the conversation is ended or that 
a new connection is desired. After ringing off, 
if a new connection is not desired, replace the 
handset in the case, leaving the cord hanging 
out. 

(b) Common 7>attery . — Turn the screw switch near the lever 
switch clockwise toward CB wltii a screw driver until it comes 
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to a stop. The lever switch (fig. 115) is an essential part of 
the telephone in common battery operation, corresponding to 
the hook or plunger switch on commercial telephones. Ihe 
handset when not in use Is i^ced with the transmitter up, 
resting upcm and depressing the lever switch. This is the 
position of the handset on the lever switch shown in figure 
115. 

1. To caJl . — Remove the handset from its position on 

the lever switch. (The lever switch is then re- 
leased, as shown by the dotted lines in figure 
114.) If the swit<*board operator does not 
answer, depress and release the lever switch 
slowly several times, which flashes the line lamp 
at the switchboard, giving notice to the operator. 

2. To talk and listen. — ^E*roceed as In (a) 2 above, 

BA-30 batteries furnish talking current for com- 
mon battery as well as local battery operation- 

3. To recall operator . — Push the lever switch down and 

release slowly several times. 

4. To indicate completion of coH. — Place the handset 

as shown in figure 115, depressing the lever 
switch. 

(3) To close station.— Before disconnecting the telephone 
from a wire circuit, the person removing the telephone should 
call the switching central or other party on the line informing 
him that the telephone is being removed from the circuit. 
Remove the connections to Li and Lz. Remove the batteries 
BA-30, unless the telephone is to be installed on another cir- 
cuit immediately, as highly corrosive chemicals injurious to 
the telephone leak out of run-down batteries. Fold the 
rubber-covered cord loosely into folds about as long as the 
handset, place the folds alongside the handset, and insert 
the handset (receiver end first) into the case as shown In 
figure 113. The cord may also be conveniently handled by 
holding the handset in the left • hand, placing the thumb 
against the receiver case, and wrapping the cord in long folds 
completely around the handset. In either case, do not wrap 
the cord around the handle of the handset as that is injurious 
to the cord and may operate the handset switch. Ihe switch 
must be left In the neutral position (wings parallel to the 
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handset body) to prevent rapid running down of the batteries 
if still in the instrument. 

b. Telephone EE-8 . — The field telephone EE-8 operates on 
local or common battery circuits and is described In TM 
11-323. It is similar to the telephone EE1-8-A. 

c. Telephone EE-5. — <1) Description arid installaiion . — ^The 
telephone EE-5, shown in figure 116, can be used only on 
local battery circuits. One battery BA-9 (4*/^ volts) is re- 
quired, and it is inserted in a spring clip just below the top 




of the frame. The battery Is covered by the leather flap 
formed by one side of the case; Two screws which hold this 
flap to the frame must be removed to insert the battery, after 
which the screws should be replaced. The top of the frame 
is a hardwood panel on which are two knurled screw driver 
binding posts marked L and G to which the line wires are 
connected. Two similar binding posts are provided for ex- 
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ternal battery (if an external battery is used, it should not 
exceed volts and the internal battery BA-9 must be 
removed) . A clip on the panel holds the generator crank 
when the telephone Is packed for transportation. To use the 
generator, remove the crank from the clip and screw it on to 
the generator shaft at the side of the case. Misplaced or 
lost generator cranks render the instrument useless for call- 
ing purposes, and particular care should be taken that this 
does not occur. The handset is provided with a push button 
switch which must be depressed in order to talk, but the re- 
ceiving circuit is always in operation, regardless of the posi- 
tion of the push button. 

(2) Operation. — (a) To signal . — Turn the generator crank 
rapidly for several turns. 

(b) To talk and listen . — Hold the handset with the receiver 
to the ear, depress the push button on the handset with the 
thumb, and talk directly into the transmitter. When listen- 
ing only, release the push button to conserve battery, as its 
depression Is then not necessary. 

(c) To ring off . — When the conversation is completed, ring 
off by two or three sharp turns on the generator crank. This 
signals the operator that the conversation Is ended or that 
another connection is desired. Ringing off Is required only 
when the telephone is connected to a switchboard. 

■ 3. Field Telephone Switchboards. — o. SiaifcTiboards BD- 
72 and BD—71. — Switchboards BD-72 and BEi-71 are portable, 
monocord, telephone switchboards for use primarily on field 
wire systems. See TM 11-330 for complete descriptions. The 
switchboard BD-72 (f^. 117) accommodates 12 telephone 
lines and includes four permanently connected repeating 
coils; the switchboard BD-71 accommodates six telephone 
lines and includes two permanently connected repeating 
coils. The height of the writing shelf (front cover of the 
carrying case) pf either switchboard is 24 inches when the 
mounting legs are fully extended. Both types require a total 
of 12 batteries BA-30. Six batteries are necessary for opera- 
tion; the remainder are spares. 

(1) Installation . — If the switchboard is placed on a table, 
leave the legs folded and locked in place. Otherwise, turn 
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the case on its side, unlock and unfold the legs, extending 
them to full length by pressing the spring release button on 
each leg. Lift the switchboard up and place all four legs 
firmly on the ground. Op^ the front compartment; the 
lower panel serves as a desk and the upper panel can be 
pushed back Into the recess beneath the top of the case, or 




Figure 117. — Switcbboard BI>-72 set up for operation. 

it may be adjusted as a rain or sun shield. Pull out the 
cords from under the switchboard line units, allowing them 
to hang down freely in front of the shelf. The plugs should 
clear the ground so as not to collect dirt which may later foul 
the line jacks. Lower the spring locking bars on the signal 
drops of the line units to the horizontal position. The drops 
should fall freely of their own weight when energized by an 
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Incoming signals this may require a slight forward tilt of the 
switchboard front. Open the battery case inside the rear 
compartment (flg. 118) . Place two batteries BA-30 in series 




Figure lie.— Rear view of switchboard BD-72, with compartments 

<^ned. 



in the right-hand division of the case; these furnish talking 
current for the operator’s set. Place two pairs of batteries 
in series in the left-hand division; these operate the night 
alarm and panel lights. The bottoms of the batteries must 
make good contact to the coiled springs. The brass caps of 
the other batteries of any pair should seat firmly on the con- 
tact plate in the middle of the compartment. 'The contact be- 
tween the batteries of a pair should likewise be clean and firm. 
'Tighten all connections and in general care for the switch- 
board as outlined in paragraph 212. The operator’s head 
and chest set is plugged into the panel on the left of the 
switchboard units. 'The three binding posts marked T, C, 
and R immediately above the plug receptacle are paralleled 
with the plug contacts; this mak^ possible the use of a field 
telephone handset or other suitable telephone transmitter 
and receiver in an emergency. Terminal T connects to the 
telephone transmitter, R to the receiver and C to the common 
connection between them. 

(2) Preliminary test $. — Select any line unit and see that 
the corresponding line binding post In the terminal corn- 
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partment Is clear. Raise the key of the line unit to the 
“ring” position (up) and crank the ringing generator. It 
should turn freely. Short-circuiting the two line terminals 
should produce a definite drag on the generator when the 
key is in the “ring” portion. Remove the short circuit. 
Blow lightly into the transmittOT (chest toggle switch in 
locked position) and throw the key of any line unit to the 
“talk” position (down). Sldetone should be clearly audible 
with the switch down, but not present when In the neutral 
position. Connect a serviceable field telephone to the line 
binding posts of the first line unit. Crank the generator of 
the field telephone. The line drop of the first unit should 
fall. Test the night-alarm circuits by throwing the NT AL 
toggle switch to the right. The alarm bell should start ring- 
ing and stop when the line drop is reset. Ring the field tele- 
phone by cranking the generator and throwing the key to 
“ring” (up) . The bell or buzzer of the field telephone should 
operate energetically. Depress the key to the “talk” position 
(down). Conversation should be possible without sensible 
effort. Test each line successively in the same manner. 

(3) lAne connectiona.— Connect field wire lines, properly 
tagged, to the binding posts (numbered in pairs from 1 to 6 
In the BD-71 and 1 to 12 in the BD-72) in the top rear 
compartment of the switchboard (fig. 118). The binding 
posts on the line terminal strip are of the type not requiring 
skinning of Insulation unless the contact is found to be 
Unsatisfactory, in which case a small amount of insulation 
is stripped and the bared wire secured in the binding post 
slot by tightening the knurled head of the post by hand. 
Each pair of posts is connected internally to a correspond- 
ingly marked line unit, comia-isii^ a line drop, plug and 
cord. Jack, and key switch. The field wires may enter the 
line compartment from either the left or right but should 
place no mechanical strain on the switchboard. (See figure 
117.) This arrangement also prevents water from running 
down the field wires Into the switchboard. Trunk lines should 
be connected to the lower-numbered line circuits on the board 
since these are connected to the repeating coils for simplex 
use. (Line circuits 1 and 2 on the 6-ilne ED--71 and 1, 2, 
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3, and 4 on the 12-line BE)-72 switchboards.) Local circuits 
should be connected to the higher-numbered line circuits. 
This is a convenient manner of distinguishing between trunk 
and local circuits and facilitates switchboard operation. 
Since trunk circuits are likely to be extended along the axis 
of signal communication, such trunks should enter the switch- 
board from one end and be carried completely through the 
switchboard, with about 3 feet being allowed to hang freely 
from the opposite end (fig. 118). (The free ends of these 
wire.s should be taped.)' When the extended circuits are 
ready to be cut in, the trunks are connected to the 3-foot 
extensions without disconnecting the circuits from the switch- 
board. When the splices are completed, the new switchboard 
at the extended position takes over. The trunk lines are 
then removed from the binding posts and the wires taped. 
.Continuity of communication is thereby maintained. The 
telegraphed legs of the simplexed line circuits are marked 
TG-l, TG-2. In the BD-71; TO-1. TO-2. TQ-3. and TG-4 
in the BD-72 <flg. 118). The GROXJND binding post should 
be connected to a metal ground rod or stake driven in the 
earth near the switchboard. This provides lightning pro- 
tection to the system by means of small spark-gaps between 
each line terminal and ground. Grounds for simplex 
circuits must be independent of the switchboard ground 
connection. 

(4) Ov^ation. — (a) Operator’s equipment . — The operator 
should be seated so that he may observe all drops and con- 
veniently operate the switchboard. The head and chest set 
should be adjusted for comfort, with the mouthpiece about 
Vz inch from the operator’s lips, and the to^le switch on the 
chest unit set to the lock position to close the transmitter 
circuit. The switch is left in that position since the circuit 
is not complete (and the talking batteries thereby conserved) 
unless a key of a line imit is in the “talk” position. The 
night alarm is turned on by tiie NT AL toggle switch and the 
panel lights, used only for answering calls at night by the 
LT toggle switch. 

(b) incoming call.— An inc<«ning call is indicated by the 
falling of the line drop of the calling line. (This will oper- 
ate the night alarm if the night alarm switch is on the NT 
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AL position.) Depress the key of tile calling line unit to the 
“talk” position (down) and answer the party (or central) 
calling, at the same time picking up the calling party’s plug. 
After determining the party (or central) to be called, restore 
the calling party’s key to the neutral (mid) position. Ring 
the called party by raising the key of that line unit to the 
“ring” position (up) and turning the generator crank rapidly 
several times. Caution; Ringing back into the ear of the 
calling party is v^y objectionable, and will result if the calling 
party’s key switch is not restored to neutral (midposition) 
before ringing the called party. Immediately after ringing, 
depress the called parts^s key to “talk” and, if it is a local 
call, insert the calling party’s plug into the called party’s 
jack. If it Is a trunk call, pass the call to the distant opera- 
tor before making the connection. After the connection has 
been made, the operator’s telephone is bridged across the 
connection enabling him to supervise the call. The called 
party’s key may be left down until conversation has actually 
begun, or in the case of a trunk call, until the call has been 
passed to the distant operator. When the call has been 
supervised the called party’s key and the calling party’s drop 
should be restored. In case it is necessary for the operator to 
answer another call before he has properly supervised the 
first connection, he restores the key but leaves the drop down 
and proceeds to handle the other call. He then goes back 
at the first opportunity and supervises the first connection, 
restoring the drop after he has done so. A drop is not re- 
stored on a connection until it has been supervised, and when 
left in the “down” position indicates a connection that still 
recjuires supervision. A connection that has been established 
and which is in use can be supervised by depressing the key 
of the called party’s line unit, listening, and challenging if 
necessary. The operator should not throw two keys in the 
"talk” position at the same time, since the two circuits would 
thereby be coupled throu^ the operator’s set, resulting in 
crosstalk on both circuits. After talking to either party, the 
operator always restores his key to midposition before begin- 
ning any other operation. 

(c) Completed call . — When a conversation is completed 
and either of two connected parties rings off, that is, turns the 
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generator of his telephone, the drop of the calling party’s 
line unit will fall. The operator should then depress the 
key and answer the signal to see If either party desires 
another connection. If no reply Is received, he takes down 
the connection by removing the plug from the called party’s 
jack and restores the drop and key. Caution: Never pull 
on cord to remove plug from jack. The line drop of the 
other unit will not fall, since It was automatically removed 
from the circuit when the plug of the calling party was in- 
serted in the jack of the unit. In case another call is de- 
sired by either party, the operator must ascertain which 
party desires another connection by asking which party is 
calling. 

(5) Conference call . — ^Inform the calling party desiring 
the conference connection that he may hold the line or not, 
as he desires. Restore the calling party’s key. Ring the 
first of the called parties, depress this party’s key, and when 
he answers advise him to hold the line for a conference call. 
Restore his key and Insert the calling party’s plug In his 
jack. Pick up the first called party’s plug and ring the sec- 
ond called party. Depress this party’s key and when he an- 
swers advise him also to hold the line for a conference call. 
Restore his key and then insert the first called party’s plug 
into the second called party’s jack. Extend the connection in 
a similar manner to each of the called parties in turn. 
When the last of the called parties has been connected, 
restore his key, depress the key of the calling party, and if he 
is not already on the line, ring him. When the calling party 
answers, inform him that all parties are now on the line. 
When the conversation has begun, restore the calling party’s 
key and drop. All parties are bridged together (at the 
switchboard) so that each can talk or listen to any of the 
others. The drop of the calling party remains bridged across 
the connection for a supervisory signal as in an ordinary 
call. The connection may be supervised by depressing the 
key of any one of the connected line units. 

(6) Removal from service . — Before removing any connec- 
tions, notify all parties connected that the switchboard Is 
being removed from service. When the switchboard is to be 
removed from service, disconnect all lines from the terminal 
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strip. Remove the batteries from the case If the switchboard 
is not to be again placed in service within 24 hours. Put 
the operator’s chest and headset In the left front compart- 
ment. Lock all line drops. Clean out any dust or dirt accumu- 
lations. Place the line cords under the line units. Carefully 
close all the covers and retract and lock the legs of the 
switchboard. 

b. Suritchboard BD-14 . — Por the installation, operation, 
and maintenance of switchboard BD-14, see TM 11-331. 

C. Switchboards BD-ll and BD-9. — (1) Description. — (a) 
Switchboards BD-11 and BD-9 are identical in design except 
for line capacity; the BD-11 accommodates 12 lines, and the 
BD-9 accommodates four lines. A fiber carrying case with 
carrying strap is provided for protection of switchboards 
in transportation. No terminal strips, repeating coils, or 
operator’s telephone set are included in the switchboard. Any 
field telephone may be used as the operator’s telephone. Re- 
peating coils, if required, are installed as described in para- 
graph 215. When found desirable to do so, each switch- 
board may be equipped with- a switchboard cable and ter- 
minal strip as explained in (b) beiow. This should be dqne 
prior to taking it Into the field. These then remain integral 
parts of the switchboard and should not be disconnected 
except for replacement, 

(b) To prepare cable for these switchboards cut wire 
W-llO-B <or similar twisted pair field wire) into 11-foot 
lengths, cutting one more length than there are units on the 
switchboard. Connect one pair of wires to the line terminals 
of the left-hand switchboard line unit, and temporarily 
attach the other end of the pair to the upper left-hand pair 
of binding posts on a terminal strip placed about 10 feet 
from the switchboard. Connect the remaining lengths of 
wire similarly in order from left to right on the switch- 
board and from top to bottom on the terminal strip. Leave 
the extra pair sufficiently long so that each free end will 
reach any pair of binding posts; this is a spare pair for use In 
case one of the others becomes unserviceable. Lace the wires 
together neatly and securely with a piece of lacing twine or 
other stout cord. Begin at the switchboard and use a lock- 
stitch. Work toward the terminal strip in lacing, spacing the 
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stitches about inches apart, pushing the slack in the 
wires ahead of the lacing so as to make a neat and compact 
cable. Figure 119® shows the method of starting the lacing; 
© the serving completed and the beginning of the lacing 
cord snubbed; ® the lockstitch and the method of secur- 
ing the end of the cord by a double stitch (two half hitches) ; 
finally, ® shows the completely laced cable. 
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Figure H9- — Matliod of lacing cable using lockatltcb. 



At the terminal strip, the wires of each pair should come 
out as a pair opposite the proper left-hand binding posts on 
the terminal strip. Form the wires along the side of the 
terminal strip and cut them so that each will be of the 
proper length for attaching to its proper binding post, and 
then attach them in the same order as before. Leave the 
ends of the spare pair free until the cable is completed, then 
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lace them down with a separate piece of twine. In order 
to relieve the terminal connections of all strain, secure the 
completed cable to the wooden part of the switchboard by 
clamping it with strips of leather held down with screws 




Figure 120. — Cable secured to monocord switcbboard. 



(fig. 120). Mount the terminal strips on a wood strip and 
secure the cable to the wood to relieve the terminal strip 
binding post connections of strain. Coil the cable during 
transportation for protection. 

(2) Installation . — The switchboard with cable and switch- 
board terminal strip attached may be installed In the fol- 
lowing manner: 

(a) Secure the switchboard to a support with wire or stout 
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cord. Do not drive nails through any part of the frame. 
The switchboard should tilt slightly forward to permit the 
shutters to fall when released, and the plugs must not touch 
the ground (fig. 121). 

(b) Install the switchboard terminal strip out of the way 




of the operator, but conveniently placed for maintenance 
personnel to work thereat, Route the cable from the switch- 
board to the terminal strip so as to afford protection to the 
wires (fig. 122). 

(c) Connect the operator’s telephone to the spring clip 
terminals on the switchboard marked Lx and La. Connect a 
low resistance buzzer or bell as a night alarm across the 
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terminals marked A and Ai and a dry battery for operating 
the night alarm across terminals marked B and Bi. Connect 
a wire from the terminal marked G to a suitable metal ground 
rod or stake driven in the grotmd near the switchboard (par. 




228) . Release the shutters of the units which are to be Used 
by lowering the spring locking bars to the horizontal position. 
Write with a lead pencil the designation of the directory 
names and numbers on the small celluloid strips on each 
switchboard line unit. 

(3) Preliminary tests. — (a) Turn the generator crank of 
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the operator’s telephone rapidly for several turns. It should 
turn easily. 

(b) Short-circuit the tip and sleeve of the operator’s plug 
and again turn the generator crank. It should turn hard. 

(c) See that two serviceable fuses are installed in the spring 
clips at the top of each switchboard unit, Hold the operator’s 
plug between the line terminal binding posts of the first unit 
so that the tip makes contact with one binding post and the 
sleeve with the other. Turn the generator crank of the tele- 
phone. The shutter of the unit should fall and the night 
alarm bell or buzzer should operate. Restoring the shutter 
should stop the alarm. 

(d) Insert the operator’s plug in the Jack of the first unit 
and turn the generator crank. It should turn easily. Short- 
circuit the line terminals of the unit and again turn the 
generator crank It should turn hard, but the shutter should 
not fall in either case. 

(e) Remove the short circuit from the line terminals of 
the unit. Short-circuit the tip and sleeve of the plug of the 
unit and turn the generator crank. It should turn bard and 
the drop should not fall. 

(/) Test each unit in the same manner as above. If any 
one of the above tests fails, replace the faulty unit or turn 
the switchboard in for repair, 

(4) Installation in parallel . — Two monocord switchboards 
may be connected in parallel if one is insufficient for the num- 
ber of circuits. The installation is made as follows; 

(a) Install the first switchboard as prescribed In (2) above, 
leaving sufficient space between the switchboard and opera- 
tor’s telephone to mount the added switchboard to the right- 
hand side of the first. Installation is the same, except that 
only certain terminals are connected and these are connected 
in parallel to the corresponding terminals on the first switch- 
board as shown in figure 123; connect terminals Ai to A, and 
Bi to Bii and if the operator’s cord on the first switchboard 
is not sufficiently long to reach all units on the additional 
switchboard connect terminals Li to Li and La to la. To 
ground the switchboards, connect G to G and ground one of 
the terminals. 

(b) When the switchboards connected in parallel are in- 
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stalled in a manner which prohibits the pluming in of any 
line unit cord in all of the other line Jacks, full use may be 
made of the switchboards by trunking the switchboards 
together. This is accomplished by reserving for trunking 
one or more line units on the right-hand side of the left-hand 
switchboard and a like number of line units on the left-hand 
side of the right-hand switchboard. Plug the cord of the 
line unit of the left-hand switchboard into the jack of the 
line unit of the right-hand switchboard and leave this con- 




PiGDRB 123. — ^Parallel connection ol raonocord switchboards. 



nection up throughout the operation of the switchboards in 
parallel. Any connection to be made between the switch- 
boards where the line unit cords will not reach may be made 
through these two line units which arc trunked together. 

(5) Operation. — (a) An incoming call is indicated by the 
falling of the shutter of the calling line. Insert the operator’s 
plug Into the caDing party’s jade. After determining the 
party (or central) to be called, remove the operator’s plug 
and insert It in the called party’s jack. Ring the called party 
by turning the generator crank of the operator’s telephone 
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and then insert the called party’s plug into the calling party’s 
jack. In the case of a trunk call, do not insert the called 
party’s plug in the calling parly's jack until after the num- 
ber has been passed to tire distant operator. The operator’s 
pli^ may be left in the csUIed party’s jack until the conversa- 
tion has actually begun, or until it is necessary to answer 
another call. When the conversation has actually begun, 
remove the operator’s plug and restore the shutter. In case 
it is necessary to answer another call before the first con- 
nection has been properly supervised, do not restore the 
shutter until the first connection has been supervised. 

(&) When the conversation is completed and either party 
rings off, the called party’s shutter will fall. Insert the op- 
erator’s plug into the called party’s jack and answer the 
signal to see if either party desires another connection. If 
no reply is received, take the connection down and restore the 
shutter. 

(e) The operation of two switchboards in parallel is the 
same as the operation of a single switchboard, one operator’s 
set being used for both switchboards. 

(d) When two parties desire a straight-through connec- 
tion so that either party can ring the other without operating 
the shutters or requiring the Services of the operator, the 
units may be cross-patched, that Is. the plug of one unit in- 
serted in the jack of the other and vice versa. Such connec- 
tions are not established except as directed by the signal or 
communication officer. This action disconnects both drops 
from the circuit and provides a direct connection between the 
two lines. Since neither party is then able to signal the 
operator, the latter should be informed as to how long the 
through connection is desired. 

(6) Conference call. — (a) Inform the calling party that he 
will be called when all parties are on the line. 

(b) Bing the first of the called parties and when he answers 
request him to hold the line for a conference call, telling him 
what party is calling. 

(c) Ring the second called party and when he answers re- 
quest him also to hold the line for a conference call. Then 
plug the first called party’s plug Into the second called party’s 
jack. Extend the connection in a similar manner: to each of 
the called parties in turn. 
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id) When the last of the called parties has been connected, 
ring the calling party if he is not already on the line. Inform 
the calling party that all parties are now on the line, then 
plug the calling party’s plug into the first called party’s jack 
and tell the calling party to go ahead. 

(e) When the conversation has begun, remove the oper- 
ator’s plug from the calling party’s jack and restore his 
shutter. All parties are now connected and each can talk or 
listen to any of the others. The calling party’s drop remains 
bridged across the connection for a supervisory signal. The 
connection may be supervised by plugging into the calling 
party’s Jack. 

d. Telephone central office set TC-4 . — The telephone cen- 
tral office set TC-4 is used at division and other headquarters 
requiring a switching central of the capacity of this equip- 
ment. The principal equipment comprises a switchboard 
BD-96 and a panel BD-97. (For a complete description see 
TM 11-332.) 

(1) Switchboard BD-96. — ^Ihe switchboard is a complete 
transportable single position, manually operated telephone 
switchboard for serving magneto-line traffic as well as origi- 
nating and terminating trunk-line and tie-line traffic. The 
switchboard comprises 40 line circuits, magneto: 12 cord cir- 
cuits; 4 common battery trunk circuits, manual and auto- 
matic; 1 first operator’s telephone circuit with grouping key; 
1 ringing circuit; 1 conference circuit; 1 dial cord circuit; 1 
second operator’s circuit; and 1 night alarm circuit. In 
operating position the approximate size of the switchboard 
is 15 Inches deep by 22 inches wide by 47 inches high, (See 
fig. 124.) The switchboard is arranged to be packed within 
the angle iron base; therefore, no additional packing case is 
necessary for transportation. 

(2) Panel BD-97 . — ^The panel is arranged as shown in figure 
125. It comprises eight repeating coils C-161 mounted four 
on each side of the cabinet: two terminal strips of 44 binding 
posts each mounted on each side of the cabinet; two verti- 
cal rows of 22 pairs of 1-ampere fuses and unit dischargers 
mounted in the center of the cabinet; and three rubber 
covered cables of 15 pairs each 21 feet long for interconnecting 
the panel BD-97 with the switchboard BD-96. In operating 
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position the size of the panel is approximately 11 inches deep 
by 2iV2 inches wide by 55 inches high. (See fig. 125.) A 
separate packing case Is not necessary for transportation of 
the panel. 

(3) iTistaUatton . — Turn the switchboard and base upside 



down, remove the seat top, and extend the extension legs 
of the base. Ease the equipment to an upright position and 
lift the base off the switchboard, setting it in the desired 
position for the switchboard. Set the switchboard on the 
base making sure that the dowels in the base of the switch- 
board engage the holes in the top of the base. Unfasten the 
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cord compartment allowing the cords and weights to drop into 
position. Clamp the switchboard to the base by means of the 
two wing-nut bolts provided. Remove the front cover of the 
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switchboard and raise the designation strips permitting the 
drops to fall. Fasten the seat top to the switchboard cover 
for an operator’s chair. Install six batteries BA-30 in the 
compartment in the lower rear of the switchboard. (When 
more than one switchboard is in use, set up the additional 
units successively adjacent to the first unit in a similar man- 
ner to that just described.) Set the panel BD^97 in a suitable 
location within cabling distance of the switchboard. Loosen 
the bars on the outside of the case and raise the upper half of 
the panel (the half without the handles) until it is vertical. 
Fasten the two lower bars of the upper cabinet to the top bolts 
of the lower cabinet as a brace. Unstrap the cables and remove 
the two angle irons chained to the panel ; fasten these angle 
irons to the bottom of the lower cabinet to form extension 
legs. Slots are provided in the angle irons to provide for 
mounting the panel BD-97 either at the center or at the end 
of the angle Irons permitting installation against a wall. 
The upper cabinet may be removed and suspended on a wall 
by means of hangers at each corner. The ringing machine 
may also be removed. Connect the three cables to the three 
rows of binding posts in the top of the switchboard as desig- 
nated. (Local battery trunk circuits should be terminated 
in line Jacks.) install the ground rod and connect It to the 
ground terminal of the BI>-97. Connect the incoming lines 
to the binding posts In the ui^ier cabinet, wiring through the 
repeating coils when desired. When a 110-volt, 60-cycle 
power source Is available, plug in the power cord of the ringing 
source Into a convenient outlet and extend ringing current to 
the switchboard by means of cord CD-451. The switchboard 
termination for ringing power is located on the panel in the 
top of the switchboard. 

(4) Operation . — Operation of this switchboard is charac- 
teristic of comparable commercial switchboard practice. 
The drop signals Indicate a call on a line or trunk. When a 
call is received as indicated by the drop, the answering plug 
(back plug) is inserted in the jack associated with the signal 
(the drop is mechanically restored to normal pc^tion by the 
insertion of the plug) and the operator’s circuit is connected 
by operating the key immediately In front of the cord circuit 
used to the locking position (away from the operator) . To 
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call a number, insert the calling plug (front plug) in the 
desired party’s line jack and operate the key immediately in. 
front of the cord circuit Used to the nonlocking ringing posi- 
tion (toward the operator) . Supervision of a call is provided 
by a row of drops located immediately above and directly 
associated with each cord circuit. Ring off or recall is indi- 
cated by these drops falling. An audible night-alarm circuit 
is associated with all drops at the option of the operator by 
a night-alarm key located at the upper left of the face panel. 
A grouping key is provided so that an operator may use the 
cord circuits of an adjacent switchboard where two or more 
boards are set up together. To connect a telephone to a dial 
exchange, use any cord circuit to connect the telephone line 
jack to the trunk-line jack (engraved Ii) of the trunk desired. 
When the operator hears dial tone, he plugs the dial cord into 
the adjacent dial jack (engraved D) and proceeds to dial the 
desired number. When ringing Is heard, the operator re- 
moves the dial plug from the dial jack. To connect a tele- 
phone to a common battery manual exchange, use any cord 
circuit to connect the telephone-line jack to the trunk-line 
Jack desired. Plugging in signals the distant operator. An 
Incoming call on a trunk line is answered the same as any 
other call. To connect a number of lines together for confer- 
ence, the answering cord plug is inserted In the line jack of 
the party originating the conference call. The associated 
calling plug is then inserted in one of the six conference call 
jacks. The other connections to the conference are made 
by inserting the answering cord plugs in one of the conference 
circuit jacks and the associated calling plug In the line jack 
of the desired party to be called. The operator must call each 
member of the conference in the usual manner. During peaik 
traffic loads, provision is made for the use of an additional 
operator by operating the key at the lower left-hand corner 
of the switchboard panel face. This places cord circuits 9 
through 12 on external terminals with provision for connect- 
ing any local battery telephone to the switchboard for use of 
the second operator. 

■ 4. Field Telegraph Sets. — c. T^graph set TG-5—A. — The 
telegraph set TO-5-A is shown in figure 126 and is described 
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completely in TM 11-351, Two batteries BA-30 and one bat- 
tery BA-2 are required for operation. The line battery BA-2 
is carried In the line battery cup and the batteries BA-30 are 
contained inside the local battery compartment in the rear 
of the set. (See figure 127.) The large binding posts Li and 
la are the line-connections, whether for simplex to ground, or 
for full metallic circuit. BasicaUy the circuits of the tele- 
graph set TG-5-A can be divided into the line circuit and the 
local circuit. The line circuit comprises the 22.5-volt line 
battery, the telegraph key and the line relay, all in series; It 
is connected by the field wire line to the identical equipment 
in the distant stations comprising the net. The telegraph 
keys have three terminals, and the circuits are such that when 
the key is up. the circuit is completed through the back con- 
tact. Depressing any key in the telegraph net places a 22.5- 
volt battery in series with the line, causing all the line relays 
to operate. The local circuit has two fimctlons; it can oper- 
ate as an alarm, in which case ringing of the bell in the 
telegraph set indicates that a station in the net Is beginning 
operation; or it can key a tone from a hummer (telephone 
receiver direct-coupled to a carbon-button microphone) for 
Morse code communication. 

(1) Installation . — ^Remove the telegraph set from its carry- 
ing case, and open the front compartment, removing the 
headset and cord. Open the local battery compartment by 
turning the slot on the catch to a vertical position by means 
of a screw driver. Place two fresh batteries BA-30 In the 
local battery compartment, making certain that the case 
of one battery makes contact to the colled spring and that 
the cap of the other battery makes firm contact to the metal 
spring plate which should be clean and bright. The contact 
between the batteries should likewise be clean. Close and 
lock the door of the local battery compartment. Should the 
alarm bell ring, set the SPRING and the GAP pointers on 
the relay at zero, then increase the SPRING pointer setting 
one notch at a time until the ringing ceases. Adjust the 
key until its “feel” is suitable to the touch. Be certain 
that the front contacts are open when the key is released, 
otherwise the line battery will be short-circuited and the key 
contacts may also be ruined. Connect the red lead of the 
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22.5-volt battery BA-2 to the small plus (4-) binding post 
and the black lead to the 22-volt negative (—22) binding 
post. Connect the telegraph lines (or telegraph leg of re- 
peating coll and ground of simplex circuit) to Lx and L2. 

(2) Adjustment and test. — (a) Alarm circuit. — Short- 
circuit the binding posts Li and La. Depressing the tele- 
graph key should start the alarm bell ringing. If the alarm 




FicuB* 127. — Telegraph set TG^ 6 -A, showing the local battery com- 
partment and batteries BA- 30 , 

fails to ring, and the battery BA-2 is known to be service- 
able and properly connected, move the GAP pointer setting 
one notch at a time beginning with zero until the bell rings 
when the key is depressed. If the bell continues to ring upon 
releasing the key, increase the SPRING pointer setting one 
notch at a time until the alarm stops ringing. 

(b) Local tone circuit . — ^Insert the plug in the jack at the 
lower right-hand comer of the set. This closes the local 
battery circuit to the hummer, and a faint hum may be 
heard continuously, indicating the hummer is working. De- 
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press the telegraph key (with the line binding posts still 
short-circuited) . A 1,000-cycle-per -second tone should be 
heard clearly. The set box must be in an upright position as 
this is necessary for the best operation of the hummer. The 
short circuit should now be removed and the relay may 
now be adjusted for operation in Ihe telegraph circuit. 

(c) Line relay adjttstment. — Considerable care is required 
to adjust the line relay for satisfactory functioning on cir- 
cuits of varying line length and ground connection resist- 
ance. When the SPRING and GAP pointers are at zero, the 
armature air-gap is smallest and the spring tension least. 
Under these conditions, the relay will operate with small 
currents. Due to the characteristics of the relay, this adjust- 
ment will not be satisfactory for relatively larger currents, 
as the spring adjustment will be too weak to pull the arma- 
ture sufBciently quick after the lai^er currents cease to flow. 
The adjustment consists in properly balancing the spring 
tension against the magnetic pull when current flows in the 
relay winding. Best adjustments are obtained with the low- 
est setting of the GAP pointer which will permit the relay 
to operate with the current from the most distant set, and the 
lowest setting of the SPRING pointer which will open the relay 
contacts sharply. Proper adjustment of the relay is obtained 
when the tone in the telephone headset clearly and accurately 
follows the telegraph keying, and shows no tendency to lag 
or stick on dashes or to chirp on dots. 

(3) Operating the set — (a) Transmitting. — ^Use the key 
as In any other telegraphic circuit; continuous monitoring 
of the transmission is always present. The line battery 
BA-2 furnishes current only when the telegraph key is de- 
pressed. 

(b) Seoeitnng. — ^Wlth the relay properly adjusted, the 
transmissions from the distant station are as loud as the 
local signals, since the hummer circuit furnishes the tone 
for both. 

(c) Break-in, — If it Is desired to break in on the trans- 
mission of the distant operator, operate the telegraph key 
of the local set, making long dashes. The distant operator 
will immediately be aware of the break -In signals and stand 
by for the local operator’s transmission. 

(d) Continuous operation. — ^If the set is to be operated con- 
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tlnuously, keep the plug in the jack. Signals are then re- 
ceived only in the headset which must be worn in order not 
to miss a call. Such operation causes a continuous drain on 
the local batteries. 

(e) Stand-In} operation . — ^With the plug withdrawn from 
the jack, the hummer is inoperative, and incoming signals 
operate the alarm bell. No battery drain exists in such 
case except when the alarm is rii^ing. This is desirable for 
stand-by operation . 

(4) Care of telegraph set TG—5—A . — ^Keep the telegraph set 
TG-5-A clean and dry, Mowing out all dust or dirt picked 
up in the held. Keep all connections tight, and inspect the 
wiring for broken leads. The local battery coiled-spring and 
plate contacts should be clean and bright. The telegraph key 
contacts and the relay contacts should be kept clean. This is 
done by placlr^ a small piece of glazed paper which has been 
dipped in carbon tetrachloride between the contacts and 
withdrawing the paper with slight pressure on the contacts. 
Repeat with a piece of dry paper, always taking pains to 
prevent lint from accumulating on the contacts. Should the 
contacts be pitted, it may be necessary to use the burnisher 
furnished with each set. This is done by placing the thin 
blade between the contacts and withdrawing it with a slight 
pressure on the contacts. Especial care must be taken in 
burnishing the relay contacts not to spread or bend the 
springs apart, as this will cause faulty operation. As with 
all other apparatus, remove all the batteries from Ihe tele- 
graph set if it is not to be kept in continuous service. 

b. Telegraph set TG-5. — ^Ihe telegraph set TGK-6 is de- 
scribed in TM 11-351. 

■ 5. Drt Batteries. — a. Oeneral . — Dry batteries are the 
principal source of power for field wire equipment. Since 
weak or run-down batteries render such equipment inoper- 
ative, they are always suspected as the cause of trouble when 
equipment in which batteries are Installed begins to decrease 
In efficiency. Dry batteries deteriorate rapidly when in use, 
and slowly when in storage. The date of manufacture is 
ordinarily stamped on dry batteries and aids in estimatit^ 
the probable capabilities of dry batteries either in stock for 
issue or in use. 
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b. Characteristics . — Some characteristics of dry batteries 
commonly used In field equipment are given in the following 
table. 



Battery 


Prlnel' 
pa! uso 


Idcntillration of ter* 
minal polarity 


Open- 

rarcult 


DinscnsiOTis 

in 


Weight 

in 


Po^tlve 


Neeatlve 


voltage 


Inches 


pounds 


BA-1 


Tp 


Top, center 


Zinc case 


3 


dia. X 

6H(5 


1 


BA-2 


Bad 


Bed wire 


Blaick wire 


22H 


2'Hs X 
13^6 


IH 


' BA-8 


Bad 


Red wire 


Black wire 


22^ 


3^ X X 

iHs 


6H 


BA-fl 


Tp 


Short strip 


Long strip 




2H X 2H X 
•He 


H 


BA-23 


Tp and 
Bad 


Top, csenter 


Zinc case 


m 


2\i dia. X 


2 


BA-30 


Tp 


Top, center 


Zinc case 


IH 


IM dla. X 

2M 




BA-32 


Rad 


Marked on S pin socket 
on top of battery 


Marked 
on bat- 
tery 


6 1 7.x 8 


12 



c. Storage, — (1) The number of dry batteries In storage is 
kept as low as possible by anticipating requirements and re- 
questing small periodic shipments to meet the requirements. 

(2) Deterioration is minimized by storing dry batteries in 
a cool, dry place, and by keeping them clean. 

(3) The oldest batteries in storage are issued first, and 
stocks are arranged to assure such issue. 

(4) Since deterioration of a dry battery is sure to damage 
equipment in which it is installed, the battery Is always 
removed from equipment not in use and is stored separately. 

d. Test. — (1) Under toad.— The best obtainable indication of 
the condition of a dry battery is its voltage while supplying 
normal load current. If in good condition, its voltage should 
be only slightly less than the open circuit voltage given in h 
above. 

(2) Open circuit . — Since the open circuit (no load) voltage 
of a run-down dry battery may be equal to that given in b 
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above, measuring the voltage of a battery when it is not 
supplying load current may in some cases give little indica- 
tion of its condition. Nevertheless, this voltage may be meas- 
ured as a matter of routine before a battery Is Installed, 
because if the open circuit voltage is less than 90 per cent of 
that given in b above, the battery is practicsilly useless, as 
will be otherwise evident from the fact that the apparatus 
will not function properly. The “tongue-test” method which 
is frequently used for estimating the condition of a low- 
voltage battery, performed by placing the battery teraainals 
on the tongue, is worthless as a measure of a battery’s 
condition. 
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LIST OF REFERENCES 

■ 1. Pteld Manxxals. 

Mission, Functions and Signal Communication 

in General PM 11-5 

Organization and Operations in Infantry Divi- 
sions PM 11-10 

Organizations and Operations In the Cavalry 

Division and Cavalry Corps • PM 11-15 

Signal Organizations and Operations in the 

Armored Division and the Armored Corps PM 11-17 

Organizations and Operations in the Corps, 

Army, Theater of Operations, and GHQ PM 11-20 

Signal Corps Intelligence-.—. PM 11-35 

List of Publications for Training PM 21-6 

Conventional Signs, Military Symbols, and Ab- 
breviations PM 21-30 

Radio ‘Procedure PM 24-6 

Joint Array and Navy Radio Procedure PM 24-10 

Operations PM 100-5 

Administration — PM 100-10 

The Staff and Combat Orders PM 101-5 

Organization, Technical and Logistical Data FM 101-10 

■ 2. Technical Manuals AND Technicai. Regulations. 

Electrical Fundamentals TM 1-455 

Radio Sets SCR-178 and SCR-179 TM 11-231 

Radio Set SCR^177-B TM 11-232 

Radio Sets SCR-131 and SCR-161 TM 11-237 

Radio Sets SCB-194 and SCR-195 TM 11-238 

Radio Set SCR-203 TM 11-239 

Radio Sets SCR-210-A, -B, -C, -D, -E. -P. -G, 

-H and -J and Radio Sets SCR-245-A, -B, -C, 

-D, -E, -P, -a. -H, -J, -K, -U -M. -N. and -P- TM 11-272 



gSfiTTS*’— 43- 



•24 
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Radio Sets SCR-193-A, SCR-193-B, SCR-193-C, 

SCR-193-D, and 5CR^193-E TM 11-273 

Frequency Meter Sets SCR-211— A, SCR-211-B, 

and SCR^211-C XM 11-300 

Charging Set SCR-169 TM ll-3o‘2 

Switchboards BD-71 and BD-72 TM 11-330 

Switchboard BD-14 TM 11-331 

Signal Corps Telephones EE-8-A TM 11-333 

Telegraph Set TQ-5 and TG-5-A TM 11-351 

Installation and Maintenance of Telegraph 

Printer Equipment TM 11-353 

Reel Unit RL-26 and RIi-2fr-A TM 11-360 

Signal Corps Test Set EE-65 and EE-65-A TM 11-361 

Reel Unit RL-31 TM 11-362 

Converter M-209 TM 11-380 

The Homing Pigeon TM 11-410 

Tables of Vertical and Horizontal Components 

of Distances of Pilot Balloons TM 11-420 

Storage Batteries for Signal Communication Ex< 

cept Those Pertaining to Aircraft TM 11-430 

Target Range Communication Systems TM 11-431 

Code Practice Equipment TM 11-432 

Training of Signal Communication Personnel— TM 11-450 

The Radio Operator TM 11-454 

Radio F^mdamentals TM 11-455 

Division Field Code, Training Edition No. 2. TM 11-460 

Air-Ground Liaison Code, Training Edition 

No. 2 TM 11-461 

Buzzerphone, Type EE-l-A TR 1230-5 

■ 3. Army Regulations. 

Leather and Leather Equipment AR 30-3040 

Requisitioning Property AR 35-6540 

Safeguarding Military Information AR 380-5 

Military Motor Vehicles AR 850-15 
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INTERNATIONAL MORSE CODE 



■ 1. International Morse Code. — T he dot and dask equiva- 
lents for the International Morse Code are as follows: 

a. Alphabet. 



A 


• _ 


J • ^ 


S ... 


B 


— « • ■ 


K 


T _ 


C 




L 


V 


D 




M 


V 


£ 




N 


w 


F 


« • w « 


O 


X 


O 


mm mm « 


P 


Y _ 


H 


• • « • 


Q 


Z 


I 

b. KumeraU. 


R 

6 




2 


. . — — 


7 — — . 


. . . 


3 




8 


_ . . 


4 




9 


^ ^ m 



5 0 

c. Special sigiis . — ^These are not used in service communica- 



tions. 






a (German) . — — 

& (Spanish, Scan- 
dinavian) or a — 


n (Spanish) 
6 (German) 
iX (German) 






ch (G e r m a n, 
Spanish) 
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d. Special charaxaters. 

Period (.) Underline ( — ) . 

Comma (,) Double dash 

Colon (:) ... (=) _ . . . — 

Interrogation (?) Understood 

or request to Error 

repeat . Cross or end (+) 

Apostrophe (') Invitation to 

Hyphen or dash transmit .. . _ 

( — ) — . . End of work . . . _ . _ 

Wait . _ . , . Separation be- 

Praction bar (/) — tween whole 

Brackets or pa- number and 

rentheses O fraction 

Starting signal Is it correct . — . — 

e. Distress, urgent, and safety sipnals . — See the General 
Radio Regulations annexed to the International Telecom- 
munications Convention. 

Distress call SOS ... ... 

Urgent signal XXX 

Safety signal TTT 
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79 


60 


73 


61 


79 


56 


70 


57 


71 


55 


70 


58 


72 


63 


66 


262 


165, 286 


220 


254 


218 


247 


217 


246 


216 


246 


III 


367 


53 


66 


52 


65 


54 


68 


207 


234 


7 243, 


245, 246 


12 


6 


11 


6 


177 


177 


208 


236 


62 


81 


49 


62 


60 


62 


61 


65 


50 


62 


17 


13 


05 


110 


5 


2 


157 


166 


162 


158 
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Circuit troubles 
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Bailroad crossings 
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Trench line construction 
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Care 

Equipment 

Semaphore procedure 

Training 
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Wigwag 

Functions of signal communicaticm.. 
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238 
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239 
202 

240 

241 
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132 
131 

135 

133 

134 

136 
1 



Ground connection 
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134 

135 
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29 

187,286 
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Motor 
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65 
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37 

62 

37 

86 

34 

85 

87 
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80 
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BASIC FIELD MANUAL 

SIGNAL COMMUNICATION 

Changes 1 WAR DEPARTMENT, 

No. 1 I Washincpi-on 25, D. C., 31 July 1043. 

FM 24-5, 19 October 1942, is changed as follows : 

■ 24. Opeeation. 

6. Location, — (1) Signs to mark * • • more precise In- 

structions. Message center marking signs shall not show 
the designation or size of the unit, hut may have a tactical 
marking as authorized in paragraph 1 1, AR 850-5. 
**«••• 

[A. G. 300.7 (22 May 43). J (Cl, 31 Jul 43.) 

■ 221. Oferatino phuases. 

i. '^Have you finished?” -Used by an • • • 

heard. 

(A, 0, 300.7 (22 May 43). J (C 1. 31 3ul 48.) 

By obdee of the Secretary of War ; 

G. O. MARSHALL, 

Chief of Staff. 

Ostiotai. : 

J. A. ULIO, 

Major General, 

The Adjutant General, 



0 



reply is 



« 
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BASIC FIELD MANUAL 

SIGNAL COJCMTJNICATION 

CHANREel WAR DEPARTMENT, 

No. 2 I Washington 25, D, C., SO August 1943. 

EM 24-5, 19 October 1942, is changed as follows : 

This change rescinds section IV, Training Circular No. 100, 
War Department, 1942. 

■ 5. Definitions. 

*•*••«* 

d. (Added.) Signal center. — (1) A signal center is a unified 
collection of several agencies of signal communication equipped 
to transmit and receive messages by electrical means and by 
other means if required. The term “signal center" Includes a 
message center section, a cryptographic section if required, and 
one or more operating sections, each one operating a means of 
signal communication. 

(2) A signal center may be established to serve a designated 
headquarters; an echelon of a headquarters; a post, camp, or 
station ; one or more service installations or troop units located 
in an area ; or a combination thereof. A signal center may be 
established at a point, fixed or mobile, and will be charged with 
the receipt, transmission, and delivery of official messages. 

e. Command post . — The command jKtst * • • be constantly 
maintained. 

/. Axis of signal communication. — To secure continuity * * • 
the points named. 

[A. G. S00.7 (22 Jul 4S).] (C 2. 30 Aug 4S.) 

■ 17. Definitions. — a. Message center. — ^The message center at 
a headquarters or at an echelon thereof is that signal commu- 
nication agency of tlie commander chai^d with receipt, rout- 
ing and delivery of all messages except — 

(1) messages transmitted to the addressee by the writer 
direct, using a personal agen(^ or a telephone or teletype- 
writer provided for his private use. 
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(2) Messages handled by the military or civil postal 
service. 

(3) Local messages. (Seepar. ldd(4).) 

(4) The receipt of clear text messages delivered by special 
messenger to an addressee at a headquarters below the divi- 
sion. (See par. 486(3).) 

6. (Added.) DMtribution center, — In headquarters requiring 
agencies for the routing of correspondence and other papers in 
the different oflHccs, departments, branches, or sections of the 
staff, such agency will be designated as the “distribution center” 
of the ofBce, department, branch, or section of the staff seiwed. 

c. Addressee, — ^An addressee is * • * sent to them. 

d. Message. — See paragraph 5a. 

e. TFrtier.-— The originator of • • • called the writer. 

f. Cryptography. — See paragraph 50. 

******* 

[A. G. 300.7 (22 Jul 43).] (C 2, 30 Any 43.) 

H 10. CiASsmcATioN OF Messages. 

**••••• 

d. Terminology employed in- message center operation. 

**•«•** 

(4) Local messages. — ^Local messages (often referred to as 
interofdce messages) are those originating at an echelon of a 
headquarters for delivery to another office or Individual at the 
same echelon. 

******* 

[A. G. 300,7 (22Jul43).J (C 2, 30 Aug 43.) 

Bt oboeb of the Sgcbetabt of Was : 

Q. C. MARSHALL, 

Chief of Staff. 

Official t 

J. A. ULIO, 

Major General, 

The Adjutant Qenertd. 
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SIGNAL COMMUNICATION 
Changes | WAR DMPARTMENT, 

No. 3 j Washihgton 26, D. 0., 20 September 1943. 

FM 24-5, 19 October 2942, is changed as follows : 

■ 188. WiBE Ties. 

* * « • « 

f. (Added.) Baskat AiicA method of tying field wire . — (1) 
Use . — The most suitable aerial tie for Wire-llO-B under condi- 
tions of extreme heat, long spans, heavy wind, or sleet loading 
Is the basket hitch tie. It Is also the best method of tying 
larger field wire (such as Wire W-143) and field cable to aerial 
fixtures, and to ground supports. 

(2) Procedure . — ^To make the tie, nso a single conductor of 
scrap field wire (W-llO-B), about 6 feet long, to make a clove 
hitch around tlie field wire or cable to be supported, at such a 
point that the several hitches of the completed tie get a secure 
grip on the supported conductors (fig. 61.1(1)). Lace the ends 
of the tie wire around the field wire or cable in opposite direc- 
tions until enough ‘'baskets” have been formed to provide a firm 
grip on the aui)ported conductors. Usually three complete 
“baskets” will provide adequate support. (See fig, 61.1(2).) 
Take two turns around the supporting structure with the ends 
of the tie wire (fig. 61.1(3) and (4)), and terminate the tie with 
a square knot Cut off the loose ends, leaving the ends about 
2 inches loug. 




[A. G. 300.7 (10 Jul 43).] (C3, 20 Sep 43.) 

(8) Tie to intermediate support . — ^Wherever field wire or cabid 
Is tied to intermediate supports In a section of overhead con- 
struction, the line should loop at the pole or tree in such n way 
that it will not rub tightly against the supporting structure. Two 
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basket hitch ties are used at soch intermediate supports, one 
to take the strain in each direction (fig. 61.2). Proper spacing 
between the two dove hitches depends on the size of the support 
and will be determined by practice. 




'(4) Tie to pole . — When wire lines are to he tied to poles, the 
basket hitch should be made on the ground before climbing the 
pole. Stand at the bottom of the pole and face the standing 
end of the line. Pull the conductor wires hand-tight to the 
center of the base of the pole. The basket weaves of each tie 
should be anchored by the dove bitch at points 2 feet from the 
center of the base of the pole. This will provide ample sag 
In the line and allow the conductor wlr^ to loop at the pole. 

(6) Sag in long spans . — Sag is essenliul In long line spans 
and when the line is attached to a tree or other nonrigvd sup- 
port. In order to gain siiificient clearance and to preserve 
the sag necessary to allow the tree to sway without causing 
damage to the line, It may be necessary to attach the hitch as 
far up on the tree as it Is safe to climb. A long span with proper 
sag is much better than a short, tight span between two trees. 
The sway of a tree will soon cause trouble in a tight line. 

[A. G. 300.7 (10 Jul48).J (C S, 20 Sep 48.) 



Bt order of TBB gEC®BTABT OF Wab : 



Official: 

J. A. ULIO, 

Major General, 

The Adjutant Oeneral. 
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a. C. MARSHALL. 

Chief of Staff. 
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